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th® siigfiiitlws 0mm. ia "SmfgiS'ted MmmmlA%wm' im 
««' ikieplitii W  ^#@iat eawitt#.© m ia 
Applied Spif^ "ta«w«#ir ta .if It 116) • 
S6Bsiii^ 84,ffl6 dSffliS*S8 nr# 'pttae ttoreplieB &t ft ii@<a^3|r 
ideal wgiids %irQ £'o£' tit# wdsrtsMsg @t 
tM.s mmsmh* it wm ibmmkt ^^ i^ riHws &£ 
®f 
%hA lBSlltlsSlSttS®<l| ayai.t.fi liiairiiiMi' .«|EM.MS ShS HBfevlflPBtelS 
pp»|3®ifW.##« Se«©at, to •p'»pi»t|.« wd itii% of a «»i^ s #f mh  ^
0titmt«i '«mM aii t# ttoi :ka@wX«%e  ^%te» wslatitaaateips 
Im^mm struel®if®., fast®?# «i' 3pr®f®'i%l»s &£ tto« ids t^liwiBii 
is 'piUfM.MlJti' difgiKoict Fsa f^sSs g#fl®i*83.# 
5 
II., ©F mmm, AMmm 
A., Mm%m ^  'Wm 
la 19t3 Wallaitl «3it WsimmakfQm i%k$) r«p®i^ i 
lioteil Cl?) i« ^ 9 a tel^ t 
mA prwtiiAta'fee., p'SfaoM tiiis il«:dU«« 1  ^ •^•teemi  ^
If«r^ ajwaw4« ©llarMe and 
fto® X,2-ejel^fc««Bi»4l©» wm ly 
i»itli©a ®f s i^etolwBBa®®® la gljMSiidt «©i«l at t«ipir« 
atttT®# mA fcr^ i^ slf ®f resulting «dt*te« ®f iilter®»W®2  ^
hSMtoSB®# @o3.4y i|i^ pM@li8 lig^^ <@xlS8f 
fMds ae'fel^ d,. h&mmr$ 4* n&% for m mmmmSs pmpmmttm of 
Mlar mveMMMs sid« wM.@h I@i«r 
•toi il@M ©*sl^ wi3r {IkO. IM). 
i 
frtibi ma& Hatltt. Clt?) 
Ir '•Ml® ty»alttwb «e -i^lotoKs^ateiybfl^itif mM with seMm uitrits 
p?®dm©®i mg nmn #oawr%ei 'U tM wi^ t^HmSme Ir immUsa'k wiik 
'Iwirm^Ummim $My©riis tad hr^ Endii^ , 
w.«4i» elb-^ wM* I# 'tteSs wte#4 I®' "toisS "Stsi*tiSi® Mi#ii^ a34i 
iw 1k0 '«f »93« qmmtlUm of 
1 g u . t y ^ 0 %  f e a u S j - l y  i p e - s s ® a s . b i s  
'Ki@'es. 
mriegr* «A CW), (m>$ md Mmk  ^
(103) pP9pmmi l,|t»^cloheaaia®iiw®4i«J»e. fwm 
ifiltb 8#3M@ffl$.iiB in ii3 '^#}i3X« Msii&hf Bttotes  ^
Kirt^ ' MoM ihS} atoetiUli## SMs pfo@'i>4iS*@ «»»«* @teSsSs@<i i^ uR m,m» In ft 
61 jp@r emt yimM, wm |»r«tpHr«d. %m. a, 
$3 p»r 0«a*. yi©M W wwttim ®f tl® ii«» witto m i,«p»om» g®Mti« 
#f }?grffy#iiy*t.«wii|»w4 i^f • -amA fM.® BsShstl 
ii adfiBSsgWHs te ^^ 3.@||SBiS)B6BB is svaSiUtlSs ssiroisPSiaULy 
•and tb® 'yieM- @f th» di.«aEi3Be is 'smffisifiHat t@ p®»wi.t' Irtaerate^y pr®-' 
ia «j©M, il*@ial itteM® »@ii, fh® iwiriroMMte0-a^6l®h»3C«fiai« 
ffait 8tdl'Stite%til ?• f •t»*>ey< '^|,a^«^#»« r^f4:fty^^ ja4aar^ iagM«i hSfe not ISOAli 
1 
tefSStdgAtsd Ma 4fca*»fwig^1:y Hi® -pWliat 0®BP@a3®S» M»n.«iilt. ('3L |^) 
its#«ito«€ tl« pr®pipfttl#a  ^-mm «f',«i® 
W ffiafiiBfliMftyt @# S®rs»@S®iMtt®E vi.6w(^ IKai)S lie haJ ^•¥W.lF*wiei»v*ie^lpr ^^ijF •wjfleeepw*^^* * 9^^ - —*,PF^ '• w wiff iwi w 
1  ^ ntldtod tib® pr#piy!*sldL<iB of 
tbftt tte yielig 
«B91W' low# 
is l^ilits (j^ fl ipitlHi.j^ i«i ISf te«t* 
Sj^  l,.MtU9'tfr®«y-l«^»l^ l»3-^ @i@bi«a®ai witli a 5 i»r &m% 
sttlfBHPie jMiid a®3.«ti« fm tw- towns# 
X X v 
r f  r  r„> r  
"V* •%<" 
.1  ^ liar€  ^a^ptme&A upplioabl* te m&mmimwl ipxtesls 
&f mm3  ^aa;ir3Jt'l(^ - eyol®|K®w®l«#« b®«i»i8« '©f diffieml^ - ta 
SbliBlSiHg '^ S nWSSS'#Siy l,Bt#*!Wi8SS##'e 
§oitofeet aad Cauqail flS) i^ thesised .3*TOtlrl*3L,t«MS l^©toe^Eaa«-
&©M >111  ^ sslsriis* 
attfeoi 9t tilfif iJ (M0f hmt fsOJ^d to rep&rt 
mxprnrimmm l^ '^ Im yields ObSatned'* 
ta»<ipdl s«porlifd Vmt md 3-»e.'l^ l^ el@luBacaa0iie 




fs fa 8  ^ f2 f-° 
<^3 "^3 
SIJW# t^e sslsiriiWi 4'liffyli4'> osElAi'tofiKB 'iBBtosdl his  ^IWBH s i^^ QJUid %o 
tlie i^tteais of tto wer^l dteriirmtiniNS ^  
WM ojf $0 poF yisMs in "Ite oium ^  i,| g>«i^ .^'|.,f^ iiiii^ ||fftfi^ -j,^ jq[|f 
lt««lf« it mm %lm% Wis @4 i^ Im to tlMi 
afym-l^ sis ®f »«ini.riil -rtft-iiiMWii, 
"ShB .Rilifly figff,^ fi%iii^ n i«;%<|M|jyy  ^tt®8i0lO8t^ M# US Sst»z®s<iistis8 itnsi 
lAdLls SM 9SdSMs tibiptessis nfesM.te'^ ji <5 l^wiyniww^# IWEH 
avsiJ^bl,® &&nuKP&iJkasrm ijn tbsr ted 'to Iw i^ eMswl in ttae 
Satetiar at (23,3) @lit«i»i cyolohexanow ia Mglt yl«M %-
rnms at 300* §. SMta mni «itt»r 
(XS3.) wti^ le9^d niislEe!! 'Mmniiaf as a satalyst lUEid »»««<«wa MvrsMa -alL^jasr 
wltb @yeloliixia@i owr tli@ iMtsO, at 6« 
4 ]&@i^ iid f<xp Mid <tl6'hjpaiBate «!iwf<<i«t»t<M!^  «sdf ey^ %i&'^ BXtiSK  ^
I 
l l W ' l  I % 
 ^ s i I 
















iietol poHisr ws m8»i as &. Ir SaMti®p aad S«-Bfitereai 
(lA) f^®r %hm mim%i.m «f §mm%e -jimXiS' of » 
Bj@r «if34gr«  ^ *t I©®* ©. a®i 1,0©- t&p mmvA 
h©«jp» :ija ••!# «Ke®iita'b yields. fMs lias bees 
iqppiiei t® thi' ^ m'fmaX idth siailw 
i»esal.%» (la, Ht 1#&) • md .Ifeiiai^ a {10} a 
©ataljnit vAM »t 11©* 0^» aai 100 • «ai 
ar®di§®t ntferidl i^ w&li ji^ Ms ©f teet^ tr ttwoa P per 
ThS 6gF<in®g<9lsSiSB SSWSll %<} %S' giiQWailgf m aiifJ 
tapa&le tf ^#4 maii^  wm w«t ia  ^
9Jt %te' SffferowitS.s'lii'' i^ i6l<*BiHptesM.6 slei^ i^ ls* 
It hm 1mm 'If Ipt'l''-ff aoi Bjmmwm (0) tb«t Mgfe 
pfttDsroxNi ik'"l@'4v6i^ b@asoS6 a w .^^ 'teaa"^ .. 
0ata3j8t wii«lt8' ia ^®fefe«®a@l md wolohsmmmmhrn l^U &e±4 m4 
iMii'b tli@ ttjEpiCi'toA lt«*ly<ii^ ^6yeletiS3EiBW<iai'feogQrll<$ Mtld* Iid*w 
fniaeed Wm a@M <li»®t3y to tt» satwrated 'toyii^ igr-
s '^jydl a «ifrf.4  ^ eattiywS* fhs sp®BaM.6 aiHl iius-
•ilaiselvti 4a «-lte®l aiA a tm &£ a li per f«at p»*fcass-Sffli 
ll^ dhraxldte w»nt a«Sdiid alsi^ ' nl'ti^  dSMi' .gya® of tlie satalj^ sS# 
%iirefea at k3 i«»«-«i®A fi^  tlMS' sM ttai yialAi weiw 
mar $§ per ««»%.• 
ttta-id <7f) mtiltiwd a Ia»er sateteel ©ataJyai ai^  lyir®iea at 
1^* 0, aad 85 atBi»«pfe«wi8 f©* m ftuwira t® 3p«Ai»0» a.'ttsrl fc-fcrireagr* 
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at mi %M otber mm tMti 'imm irm 'te ttjf* 
ix*« t^ toss mm mM$d Inl# %^s@ holes IImki  ^v^»r nfm 
%© « sttin. Mm  ^ aad 'lbs lotrer telia to & tirftia* 
Tiags ,gftl.iwls«t irta mm ms'iit tm 'toi t©f -©f @m to aHm  ^
im tto liefttiBg of wte'S sis#! mmmM* 
't@ 
In ««««« m%^% 'sal«titttte4 ^m%. nmm r@«^2jf 
tmm t<wn»3rclal ff<sarji*@ at Im mm  ^m9%  ^be m»A m 
wtssf^ Mg isfttsriid. t» tiM>' 9mi^ «iii Warn fh» 
l>lit»@Ijfi mm mimeA iM ft iwi 'W 'wai»  ^ ptvtBmxm  ^ ©fir « 
Bhi l^ecedure mm m$ ftlloim* ''fbe iditml wmti' pa^* 
fi(Sd Ir fiRi@ti@iiiyl iiitliHtttim t&rewib & flg r^aaiix eoltnit if' 
it USUI l««i iten iwi^ iin 'IjM. piri%' or l.%@ « i^-raltxit» 
wl,@ 0f th# pmr t@g«th@i' witb i m* lane  ^
WKm- jtrasprnM %$&• ml» &f fte alartev mm pJmad iM « 
Idgb presirafe tenb mm §^4m^a wm intiX'o4m:<»S « 
pc^ssmf» ©f Afttr I® 'aijwl#». %h& tiiaptyatee et 'ttwi 
bsmte bad wmmhM appr«iBat®af 't$&* •©• «a€ -ttiirtflKi, Warn 
tte« p i^mir«' te tb@ mi, tli* 
ls0Bb wi 8lli0i«ed t® ®®@1 and t&® ©©arteiil® vmrm reaowil# f ilt«p«4 t© 
mmm tto« e»talr»ti, smA i'em%iMm^ itstilltod teoiofifet « 
u 
flgmmm ml»m»' of mis prteiite# 9mk 
ikOJI te .S,serois#d IUMI tii&t IJS. 
tk@ «»«!• of tfe® i •||*^ i3m:^ ib«ii®oa'l»' r®AieM.«Bg m» 
»®i81fls€ estoslSspiti^ e 
wss .gawlpftft K@<lftk 
tMM Hitel. iisii n® im^w pirifjUeatiw wgyS' i»»@«asiuiy, fte lgfiirap»B»-
]p^€Niw@<d)g4i, iAi@% ''^ te 'toipiMi'teai's of Idaft iNii^ bv  ^Ite* €• 'niw  ^
warn @«p2«'t»d la  ^ flsM, $Q$i %»p»f 3.63* •• 
MS* i# (^ 8 i»W36» Mtemtffimt ii5*-'Q« 
iim a»4| CXifl, 
ho -^^ 'ttg-JArelthgaEaa l^* ".Rraetioal-p'iwl® 3-#tt^ l.pb»a©l Mm 
obtstoei iwm SoiiftlE i»i ms 
tliroagfa a e©I.iwa« ffee :«jit(iidi^  h&iMmg t® 
2M* 6# «t III *• mm ©ollee-feKl ami mwtw^A i» th® 
SsdnSiiiisB pa i^^ sstiBS vfaiAQ s^s@bs!6 m* e.. «afi ma 
iM im 'itttrs* Ob i^ABAt Ii«M« 90$ ¥•!»•» 
ISS* i. laiSO. UUrnmm b.p., IS?* -
in* Q, imh imi*. 
with iny^ati^ m at 1^0* §, fi»r f»ffir to!®w«# fhi« <9rigiaiil ,pp«i»a«3» ®f 
tke fcer^d^roi^s wm f*§»4# s»i -Hi® flBi4 pmmwmm^ mm p*a,±* 
mmrnAf lield, fWi b.p,,  ^- 65* ©• Clt vm4$ 1.1|^ ., ' 
IdLterate i^ fe.p,, 178* S» C7 -^Mii*)| i..iiSSI (ItO), 
•> I 
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!»• w«s  ^ ©xiilstt 
p@%iMiiiiai 4l^ iapo«a%t. im wftttr at lieM# •S.i^ j 
llf* -
ll$* §.» Clt aR»)| a® f»pirl fesani (Tt). 
. 2al«-ifaaltelAyglot»^«M«Mi« fh® iwftoiwl^  p*®ihbw4 t,|» 
f^1iWi'tlyl^ 9l.<'-lwiF8iirfi VM ostidlsQ  ^lisr %bi$ si@S<l*di.@hs'8BiB'fcii aSeXtera 
'1^9 fi«M  ^
Ki*, Wi* - Iff* fl. (75$ tm.)$ H/®, l.WAr- ai»ap«%«iii 
'V!f - I??* f . CT<I0 ma,) I l.Utt4 |7t?» 
WB0. lis#!. idLt&SttS pii*l.fi,wl'i'#n s3^#.' fet*** Qf ysf^ wstSt® nfts itQ'fe 
aa.t«w(€ sS^alfistii'llj W im&ti.mM. tflstiHattott, tet@ae «s 
ofeteijati If fsra«MoBaM'«a 9t  ^titlMif 
aixtero# 0litaia®4t Ti«Mf 8351 b.jp.,, &i* • 86* {W a«»)| 
M'tetttiwi SI* - il* f, ClO'Wa»)l3.»^6| 
(111). 
«• It^ tsgt^ lw-l^ ygliitoaiMow. fbt Ii»tert»«i^ l^ l#tea3s®3. ifiMi 
pwltibsil Ip' iffiisip 3?<i<te9#i ppiHiims?#* 
®€a.jte#%ii i f m  m i *  to 115* ©.at 12 vm, wm la 
Held, 0||^ | HO* - UJ*' li..» (If m*)j 
a,p.t f#* i» Wp.., W9* -• 3 *^ §• fn iMa.,)| a.^ ., 
m* 6. im» 
m 
 ^smfe3#6tti to l|r ti» 
wm  ^ %• 0¥tst»ti ItoM, 
h»pm^ fS* e.- it wi«)| 102* e. Ii41»f«teiit I® 
iewa&m 
tadii&swS tte tt@lli,od,|i' te% btftaiMi &i IMSNISI'&I# 
'0t tiMI M'lVlf S&i Wttsl pcO'lGMiNliX  ^ WMi W0di«flSi6» 
9Pit#i* 4i@6S.iWfW ««'| j^ 4ifiii}|r8JlSf 
WW 'lAvestigatdd I# »m M MmM.@ 4M%m 
•ttoe tm mm%tmm ln  ^wm  ^rnprn r^ni^ m 'dmAM i«ii. St»«li» iXMt) sfeiii»i 
^ aS^ptoaMe© 
a ' f a y M h U L S  ' i b S s  V&S' BSS ^1}# g*wi»* 
t% mm MMM'wi' 1te>' assMitino -tf gr^ap 
Wttlrii ]i@% gipeatly chsi^ # %b9 f^ '^ TS 
SWLth ani immA that ti» mMm q£ i^teaZ^yiKl» 
'^ 3 liS'fctKP ttBM i9a*»t>a»>4f,«w«'l ti@ •.!«». hufStttMrmm jb  ^ iMm*inam^mmM.Mn 4oi ihli 
fiys% p©w«ir mi. idMi log of lito rate mm & iBm%im ©f ^e abnelait® 
t«Bpiy«tare* tM.« fa«M» is m^m9  ^W  ^
i>r®p«wi^  AiTi^ wi;i thf l^ f ®f ral# v&a pre-
Wm iteeimi« %mi^ m1mm, 
A s«««i #!«#• W»s'tt«ilm«»' mA M&fmM CJJbfe) m tli« di«tewm1» 
meiMMilm ^  iso«-ir#irl.. Atttel -sm^sm piwiwl th*t r«%« ®f 
S k 
S i  
'3 
m 
&• An imm bath vas tis#d i@ tte 
teiliw 0* Aft«r iridium ©f Ito®. ©xytett wm ©©a^ t^e^K tto# 8®lm-
%S.m 9tiJrar«d for mi -liwr at rtw mi ttj^n-gxtriwi'te  ^
vi%U ttawo p#rM.«ui &i Tk» piMts mm' 
<etmMm& :«iiA stndalMi flrs>ii wi'lte W-w$w mm% ]^<lr<»idi -mi 
%hm %Ltli a satsattA mltei tMIoriiS' -Imtt 
#tar@ttita» swaiaije^ «ii salt solution rmimNt tesa aai av^iil*' 
ai tlw fmemMm. #f «» f^ m 'i^  wl'l^  aiiii'-iFemi 
aM. fiw @a a »%»m letatb* 
ftoi 'isrviia Mati3j«d lad %m poire 
etll«Ktti«i# ©fetalaftii Ill* • .lit* 
a»»|| Litwatuipii 1S8* §• Cl0 wm*)$ 
g a© rafwt f®«»i C#» 
J, SSSESS-SwMIS&w&lJSiSlS^SSS 
SalSBatotitt 'WUS wivsA IW ©aEt^soiS £&v p^aiwfatl.'^  nf 
tiMi idewdtets m ttNi- ]r®prM fef 
.£| .&*• wl m#ii|f i^Ml' If iaeb at ^  iWI iw ttti- a^tbaai® 
Ite gmmmX ir^aiaj?* was tiw4« K»le dt tita 
aihrI<^@l,@iiiiKi»oi« iKiui iissQlipsi'la .JM' ^ mi pXi^«4 
im a &m Mt«r three-naeted flmk iMMh. m» aiaippiA 'iiltJi a st3«^-r, 
v&flxm, i»4 iptppS«g £mmX» ©sm »al® ©f &elm3km iieaciiii 
mm (tiagt@|,fipL ia Wi «!.• &i f| par ttmt ®%Mm%,. aad tlia ^Kiteii mm 
ai<iBi ^pi«@ t@' ^  atiimi Mciii saMMw. flie 9MLU,m wm 
d  
I I  % 
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m 
k mmmi mm tarxieS « |Q«*ea« fl&msm 
9o3mit ttitA tliB dtt.<w8# Wfx^ @>8 &&3.&X'3sb'8 ©IPUi ow 9#M>d8 
wteiefe ipsHa sa i^^  t© sir 4eiRi3y®|»i- a yeil3.»ir ml&w* la tim 6mm ®f 
She te% wfti ia Slis ©smSsnsw %& pffwf@u% 
%- tfe®- goljL«ilfi#d iliwit fbm %mim boilteg £ri®ti«« mm 
•fyMt''! a. 'swoiid jnKMyffsx'^  Ifte swB@feitionS8e 
.EistiS.i^ A'uaSi. spi' f'&w •<i4fflawt» 
mm fsi)Jeoted to oodUlatlon  ^the selenimB dioxiii M»ajL%ij«ci uM tbt 
tatiwly hgrdrogenate4 mmie platdjMi* oxid® ma It wa# f®iuad ti@ 
a®lt8 'Sf Ir i^^ a wiw nfeioiifti i5@r «ol® of djyws# OfetaiBeit fi«M# 
W$t to*p»t M* <* i|*' 
%m' lt«ilethrX*3.» i»iist«t 
Yield, 3k%$ b.p#i - 95* 0. (16 3ffli.)| «,p»| |5* S# 
Mteyatwtt# te#p., 8U* - Si* #« a.p*, 35* -»• 3^* §• (69)* 
tapiistw with seleaiTW dioxid® in. ©th«»l g«W8 a. M,0m m 
ti«.. flai -iiMi® fcr i^«a»  ^ wti* a'piyitoa sidsii .eataOrft ttai 
it ma f0«l that %w i»le,# «f |»r m®l«. ®f 
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m 
fh« iStotlMe was 
•etetaijiid fcy i'«8®:Mag .Igniroifi«ffl©iiittBi ehi#ri4® lAtti tta® mrmspmif 
Mi 'wm imm teiMug m6«r* 
lieSi, ^1 • i0* i# i66* ©• -Cllt), 
I«i3;rtlji"»*f0r i i| 53»83j I# 7. Hi# <3# §3*9$$ 
1, f.lt. 
1i« 2''^ el0h«ig»aB^®iiBdaca^  ^ .«ffei*ied 
m® il..®6Kia® us. a iftit®. whietai @©«M he »wf|ri'tiXlis«4 Sipm 
teoiliiig m%m9 Qtrlsifflifli TQ%$ m.p., 10i* • %Mt* i» 
I4%M*%«r®t *«f»| 181* C. (Ub2). &m3^9iJii—Wwtt 
t, I3#83| a,-l.-tit. f«wi3rtt G, 53.79i i,-7» .^ 
•m» f3P» boiling water and a ^t§ wild 
Obisklasti *.•!»## Hf* • 180* a, I» r«iwt 
faaai. ' •toa%si»—fir  ^ 0* ' i» i»-tf. f®a®dt #, 
i.tS» 
4# 2HyoIiah«»i®«ilopi41g@iAiw IRa® 3#6» 
«»» mSm&U^ maA th« f««tdMi3« fi«» 
i«t-s|rstal3Llwiii'ftp» lieasem and fvlmlfiWii 
©¥t8i»®4i field#: 5fl| «•».# 1#* M.t«jp»twN»t »@ if(i|>®apt 
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3t 
pfmwm afpiEratiis is not atidliible mm% @f Hw 
fea!am#3j! mm cvsdjA^lii At a »®dem%e e®et« 
ttoi 6$  ^110% ipe^Bitw idl'tow sinslal, 
#i|BlpBiBS Of sspsBsSw #hflMSi®s3s# polwislstt «^<.*» 
GliTiinate Has etol^ FeS M ©seUte'l« sluee Imptfitles izt 
^@lrmate 'Wi« #f i» ib«rg«Bte m%mm vM iia B@t @<^Myaate t&i 
fi;.««i prodM% @r %# yiaM* 
I^t osf %« #awiti ««% to  ^stana iB««8a' 
vai^ @ii# IweStogSf tet a tw &i 'Hbfitt waira (SSjCfsn^nS iM 
.yiailtB » proiae ,^ 
S13. of pfMaaANIl. an ^gpeyfead wni. yl.f'l.^ # mnra 
m mmwm* ft wbt &mA, ia tfe» SS^ loewita «K3d<lbitia& a'^ Pf mW' 
@i %bi<t s^ii^etohi iNiaEi^sid sAwefflutiU  ^ a.i#  ^ %is aiiiisii®®. ^ a2Jl of 
tetsffiMi mm i| F«r em%» 
of %|ie *@si@teBS®ws flelenSw gai^ t tte 
it^es tii yiel^  ©f twm ,30't®' Ii8 iwr mm% far t&a <^1®-
baxMMidiffiiiea smMittttad. la %Ih9' Ib«p»il4@a|i 'itet tm- |W8iilNi%i.t%tad 
n^MS  ^ jLps® ^0 iiNSif Jfdr I^IB S»^*'^ diS3B®^^srXw 
l.|ilg>^el.i^ i»imwSi@iie 'ttet jiaM .ms t par oent, TiMise ra-atiS-ts 
wKPOrt S®i®S®t' md 0«»9alJl C%2| in tt#tr »epffiri that f-wei^ lc l^a  ^
iNtxaras '^ if «ii4i»ii t©- li.'^  sal^ ^m 
il«ad&« 'ftta mmM •mmamt tm 1  ^ im jriaM ®f Um mm'* 
©IsfSsl® ^@cui« flw msaBtefstaS || Iswr 
II 
"fewpBirater# Vhm asai wiM M 
eapie  ^to «Aibit a y©U«w ©o3» im&mmm ©f th« i«t«wfiiwi «a8»'teir««' 
%im* the Imsm teUii^  twmM,mp, eb%id.aK<l ^Ir of tlit 
ysUkw izi seligir proto&bS  ^ <$<8stiiidwl ilis •resswbed «»yt 
•Hie  ^ % Mkihot iavqtiJ. ih0*  ^mi% 
r«p0f% Ife® |4«M ©f I^IT 
@tatx^4 1,% temsi ®t Itw iius* 
k>iNmtihEy3i*3.at''^ S'QlSllsaaBasiliie«» -wwit •pla.'ttjMWa laraFiiia 
%h«tt ®*i .^^  :a©lie« of ftr-ireg^R wf# •atoiwte»i f«r »®le- &f Mmm 
iad|:0«t«8'''%!«% Wm Mmm imM%sd mm ^  
sdxmm Wtmltl iNl' 
%» I »i@3«9 &i per »@3.ie &t M.mm* 
 ^ 3«j|1tii|rl<^6l.@l6i0i^ iB9®6  ^'iteiii^  @Bdl^ s#d wS>1^; sel.iiil'W s#aljd 
p9ssl'^ 3|f taw ytlttlidiHl. tps dliSMiSf Hit '%te of 
i«r .^.Jiit l^Mii.|. 
f3 «|83 «3 
? fa J, f > fa"'> , fr V  
VW&mp ®©i8to% asti 'iiaiflall.' iteat t&t '^ 3<»i«8^1eyelol»KttiKWffl» 
yieliiii" «id«ii»ii' 'rt.ite eel^ ^w 
#jeQEi#B* TMM ' fWsM WSfdA ^ui.% '^ Ul ii4gb% 
 ^ la 0?te t® »^m itel@'li 0# ttos:s« 
ip0iigtfel« p^^m%§ wats ®«tiu«3Ji  ^ formed, ttos- Mmm wm qwmti" 
tattviJir wtife t% vm fmmA Itoat «3y tw© js^1»si #f 
mm abs«f^d p«r .m©l#  ^ fM.s 'ttw'fe 
a»ia1»ii'l®<i. 4i«» wit® m% a posalbilitgr siiKi® it 1# 
txpefttid to mm% wit& tta^» at l^iw ©t 'ir^oi®® p»w i#»l® d? 
f©tsMsais® pertoda  ^wm aiwi t# tM #.«« aiid itiie ,r«f«3Lt-
ing -dlfeMie «il€ vas. ehararetsriist m a3#ha-#'^ li^ |^ « 'ftoi 
ml4 -Msit^t at iif*' 0»- a«t yi«iieil » 
ffliltiiB® &% lii* S# at alpha^s^-ialHLpi®' aeii 4i isjj^ed ^  ««lt 
at l^ f* §,  ^Sr®m ^  A, (13) «ai ttos Iwti^ ligrlAiipi® anii »elti 
at W* 0»" ftosr i^ pffirt tte #irifatif»« %& m%% 
at S# f« ^  alpha-«- l^s^plo mM mA IM* t* for the fe®tii« 
®tfcrl»^pi« a«^M. itt ^  JNnrf.* @f  ^mlUmg ]^4at tf  ^
it ma tiat tl« acid was alpha-etl^ yajrtatif wid, ftais.nai 
«o®i ^t tij# 
siMW tM,:i eiBemiai ttlw* luiid jfcmdl. 
^ 3  
f f l .  fi 
"t»  ^
8Sfl^ ha«Mi^ ly3,sdiS.|iSS' a<si(l 
35 
.0  ^
f s  
Agito, it wst  ^fflentioniKi that th® jitM of ttoi 8*te»«t«€ 4i«e vm 
'If |»r #«®t laaA tt .is pf l^r l^y® iHbat mms of iSto 1*3-
«it» fire&iBai ttas lonttriag tte ri®M @f tto 
d»®lred pretet* 
foarm aaiiOy & f^Um pptdtiet boiliag at 75* to f$* C, at It *. fMa 
proia«t was m®st lilielgr l,li-dimethgrl-2,3-b0nao<pl»i®®, t pir 
©•at of wjw f®m«i lj^6«tiiig 
•feat'- ^  areawfttt® mm pw^hsk^ imwmA at th® aajtr jpr©dtot» 
TM final,,'s.ttp ia th# i^iwsia ©f tfce® -fie i^tesKtotif p*.@e«e#»i 
with- all 0f tlw rtt-ii®®#®' m fai^ ©t#i wl'tti amv&m yi«W 15 i»0? 
#0Bt» 
fb© i|nfttlto8ii l|i#ai%®igr^X,a«igr@i$b®3Ka® i^4 i^»  ^ wtttSjwid 
i>P0««ter®s im »®mrs& of Wm ,»t«iis» i^r^ftiisti* ©f U« 
]ar<i«aRrto«a®0i@ mM E««(r ideis»i'W0  ^w>t jii®M tto ©oamispeai* 
lag #«^p9a®i, 'Iwt' %• piSlffldim si ©ataJrs  ^ f®*" 
©f •ttirl ^•l|i'i3M l^NBia^ttj| k»»mse^tlmi^isy9X&}mmmX mm 
©btaiMd. 
M 
Agaiat iM |-esrfe®thw3re3rea.@ie3Ea»l •**# 
spieitl ia tte togtj? :0f igrdro%«if, ©f «»%«» gt®i^  .eadit«<l, 
m mm itairable-i® wtito th® esttr ia ovmw.%  ^ ®al» is®lftti©a mai. 
fi» *©#t <iifll.tttt3.i pt^rfe itoa ffnttoesis oi 
<^el.@iie3»iMii©B»#.art»i nas tfe® iaelatitn it«p af^r s«ltiii«® 
M.md.^  •exiiatia®, is imstable t© -aeM, ba»t» aui pi?@-
3y0iif«i'lMiatiBg aaS ®lw« th»- isolatl©n jne'^ oi tiM|BiJPts 
ia%® 10 psr t«% pftiDaiwi »m$  ^ nasi 1mm 
t«i«a l^ s-fe, fite three fanctional group® m sii®h a lair 
wsifht e«pea»l wm^r it «ithi!r f®labl« ia wateKp aad wlatiwily 
inselabln  ^ 4® wgwi© selifa ,^ ftaas-i 'idl^ eat is®lati« th« pwm 
<^8 tadbwtsd. to the dioxSjMs vav iaAatwt* Bwiag ^mi 
raai'^ Wi 'tte- aiitar mm t® .j i^. 
l,t-^:ytl©]Nes*Miiw<4i«l» frc®i water was -mTf MSflmHh ia 
®ri#r to obtain Idae pure dioxime, it wa« mo^siwgr t© eto©»at©)|r«;  ^
ttoa waterial. The chromatographic pr<^®^ter# ««• ©aii|' t© mxry enit 
ewn though the dloxlBie wa® ©olorlass, siac© sij^  ^palatiai a 
aifllsel chlairi48 stripe on the inside of th© flait ©eliWji the r©4 
©©ler of the nickel-dioxl*® e^ l^ate wwM fofa as th® iloaidLwi 
I^CMPlsim iwWi* -Wm 
All, ©f the fio-tl©xia©s' "wmm prepiiifi t®, iiatisfaete»sy yieXi®' 
•wept th© J,;#*4i®ethyl-l,g«®ye'l©h®3R«ti©iiimediS0 '^ iiid th«. 
Isolation ©f k<*«arb©i^  ^
f r  ^ I I I 
f i t  :V .jp' M 
I I 
t » { r # ^  f P 
t ^  # P g  ^ I 
t r M-  ^ i 













ZlW "flWapBSsS <lf tilB t.% ftf-ayiatt th-i,.H v&ltk 
•«», »os% pfatttiiii® r#if©iits for us# ia aan^ti^ ai ©fedaiistiy 
Hr«t |te« .li-wtthsfX-, aM •h.--CX,l,3>3-
mrm m§ 
A* Msiim 
Sta3?tiag wttli tlii' wpirt ^  fs®l»ga»ff tbat « 
mm^€ '^ik to twm a r&€f 
AsiEiiMS Mm '^mm w«4. IA Wm miMmt, 
%% vm sew As«OT®wi ffeiti Itoe pmtlonsJL ptrt &i %M. tiawttgrlislir-' 
mim n^fii!l« respmtibl# im tte seleotitw ^pretifi.^ ii.Mim &i AlttoH 
mm -mmiimX 'ileatfa® -cc^sill-sl^ iq®)** fiarteerf it kwmi 
fowled the- aatl* foi Ito mm 'te' ismmv 
imttM prwii^ itaiNt  ^%lis itwfal fie-iieEimiis 1mm 
fe«tm r®fpca*t#4 Jji liteateiw** T«a>le 2 Mslw & im mwrmm%mUm eas* 
fiiiada oad prc»i»»tl@« ttost .tea pr$peat#i m-
in tlvt M.'faifa'tocPB 
Mslt- SoluUlilr 
ing in wat^r Color of 
point g, per niolSBl (ll) 
* 0, lii«r oonj^te 
m o.k m 
m. <0.1 im} 
m 8,i C»3) 
It 2<»QyQlobeptjM»^oatdip|jywi'. m M feXXow (3J^  
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Hindi® {no) feai sk&m X«rajr straetei« 4it««laal5t«8 •fch»t 
••yit &mplm -ii^aiii®# ln  ^wmh * 
mmmmr that ^  «i«tai:a. «ia the four iii1w»i«B fttisuw, t© iMth %% 
.is UmA. .iiM. M« ia ft ?!««•, ^ .farther, li\m<il» «ii Se^eki (211) 
l«w r«p@rfeiid ia a ^ffslal. of the ntcl(®l«^:eai»® <Qmp%m$ a,Si 
m %!»• tuii'ri&al #«Ki^ l«E plftEMi® «i^  p«Piai«3. t@ ®aek tttor iri-tti ttee 
niefctl utawii alHW® ,Si«h p%m» ii rotfttti 
aJbewt ifee nl0l»l»iitl»l taets f»a tbt pXtnt# l®B:®iiat«3y ate*#- sat 
l>®le«r s® tfciit fei b®Bi® aw m im apai«- m. p®«8ite3«# fb« 
ai.®totl-ai®l»l <Sis'ta»t 'iwi® jFotbb  ^to ten 3..ti» Aagatiwi' uliluli itooy 
indlQat»i a wsak i^ tal-metal bond, Inidlji #| r#|»@rted 
tb«t %M,m miek »i#t 'tee Ite £m  ^tteit mw^miMs f#r 
&mpim 'a»t fwwi its 
yfg quilts t& ©#35TSSpSlldtllg '^ #1^3. ©Iwlst#* 
al. in) hmm prwred th© aielsel (II), palladiwa iU)t 
sad platiaffli (II) »«lti ©f 2,3-b«t«ii«s^«#.€®S»« t® to* isnwOT-phims 
1  ^ I«ra®r t-fediw. «f •fts^ntals,# 4 mi »iie®d wrstJsdLs 
a n ' f w  . J l k ' «  m i  t B i w  ' m  M ' i W a  t r ^ -  ^ • i i n T n  •  ^  • « •  w  j r i M r  — * —  ^  m b i i i h i  -  i i i f t  ' i ^ i  1 ^  vM® l^ l^pijl,^  BMm SSBBPiilSSISS 1^3re pTSpSlP'Swf 
B«siai.i ,i»a, aiMi gSieWafiwtQ (f) imini .ir®f®rt«d tfe# of 
kf 
mm ®mp%m imM ^  
ttr®  ^t® fe® ©atirea^r 41ffer®at firai Itoi WJfwipeiiiai alstol 
la fii?%it«liarp •«» tm ap«i% nitk 
pirt *» 4a. B0 %im$ m 
S#ttl8 
MB$Mr at (76, 7$) wi» «M.e %& m%»%»  ^ml'fariifi^ t 
flwWFsSt. (XX) @®ii|*@ii0Nls mSW t&sSl? 
jsyftyiy l^iyjf,, S6>#0i31p ti-Cto "WM f#a-W  ^ %M *1%# 1^  ^
'allltetorcMn m-^jm of  ^ fm a3Ji of te 4l«iSNP»ti@ 
ptettK ®f sickel. In chlorofom solatium atipKiral. a l^»2, (H)-
<^«<Nii»|jis complies csdiiblt m absorption @mm^m In tte 
«f 31® t® l^ fl wUMMmmm* S**#® iteta tl» nSjsWl^ -Mmim #«iap3ji»if 
«r® a©% iM femt mm i® Ttaterf tto® wmm 
|p|» .«t33.IM«r©iiii' is pws#at alttttagfe; elter- wp«*i" et iiit ip i^tfa 
©hsa  ^ (13U)» 
i®i4 fsuchlds. (lU?) haw reparted p®larii®<4 
•i€' %}m ©mpliii* fift -liifett ilterating 
in ^  direction af the nicfeel-aiefeel bonip losi piaH i^ wutti 
at |5» milliaicroi® idiile Mth tM light te »« plaiw @f 
-Ml® a 1» tbaertmd at IjiOO rnms^mm .^ ms 
support eoasapt that sicteel in a 9<iaar©«plaj«p utmplm is  ^
wlw» A9me0im n®«r ii® 
fl»  ^AhmwUm m»9  ^ef a «at®riall «« bt iaflawad Isr mmm 
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of ti^ aariwo 
251.5 ami-
microBS x ID"  ^
imar 
aljsorptivitgr 
#f Hi (11) oompXftx 
m*0 mim  ^
laidrons x 10"  ^
Molar 
absorp-y-idV 
«r m (II) omplm 
382.5 Willi" 
aittrcm x 10"  ^
S-letlirl **w Wwy^ "<•» T.I 2.79 1.34 
i.i  ^ i^ TP 2.15 • 
7.S 2.83 t.U 
3>6-Disi»tb!5r3, ?.? 2.82 t.lS 
-•• 7.8 2,79 f.3.8 
%9 2.83 1.22  ^
M' 2.89 2.20 
ehiorofom It im mimA %itt eOmmp^m pi:al» am fwiy 
slallKr. 
The speelHt'a &£ nieleel oonplexfis smttpDseM Im mter mm 
«&mamd m tto® 0jKiy sp»9^pTm%dmimr %m •«lj»#rpti@B peaki ..'Wir® 
fSf^@rw9d in %i -yislble m0^m &t to®. sp@@t3rw, peaks mm 
msf M££®rm% trm «»aii ^%h. CTsp»®t t# thtttir /Ittia'IS.oii f#r 
to# A |»ak mm to ai'lllacitr®!®' mm fow  ^ fm 
all of the dt«sdBu»s, but a laargw piak varied trm ii0» t© 
Q: 0.5 
350 250 300 325 375 400 425 
WAVELENGTH, m/i 
FIG. I ABSORPTION SPECTRA OF Ni(n) COMPLEXES OF 4-METHYL-. 
CURVE I, AND 3,6-DIMETHYL-. CURVE 2, I, 2-CYCLOHEXANEDIONE-
DIOXIMES IN CHLOROFORM SOLUTION. 
50 
551 tfeiS mttleaftfa «f to 
absOTfitlfi® »®dt«a im 'mAmM nickel-dioatiMe elliiales m mill 
am magm fi^ tiex' #1* 'liee sewsljtoi*# Fl#* Z i# t l^ui 
»l®«i^ tjy« @f li&e '831  ^
hm«mM.mmiim$m -of nickel CU) mimM to 'VtMv* 
I' 
B|r»l«sl Fi?0f9rti«8' ©f tbt. liskf J' (la'l i-o»p3«3»» 
®£ tte# ' SUfaltiltilSSwl |.y 
Deoorapo- SolubiXltgr SoXublH  ^ 4b8orptlo{| 
sition Color of ia wat«r in i»axiaa @t 
iabsttiNtlwA raag« K1 (11) mg, of eia®rofonft aaapanaioa* 
* 6«- ©omple* Mi/liter g,^ ter mMMmimmm 
m9%w^  230-250 Searl«t 0.18 - oM m * f m, m 
t30*tl@ S®arl«t 0,056 ! o.Q®| mt t 5^f, 39$ 
»)«205 l#i l.OU - 0.02 2li t Sk$t 397 
90*120 %mi« 10.0 i 2,0 too * ys km, m 
0.00? t O.QOit m * m 153, sm 
It-terlNterl 26S-280 Scarlet <o.ooU m * » m, 39$ 
iB "^»^ wrip ip^  270-280 led 
• . I .  . J  .  •  
<o.ooU m - iD3 Mp m 
0.010 - 0.005 t,$ i 1 ,^ m 
%-(ltl»3,3»®9trw i^ba1yl). 
Wm sm^wAmB mv» preparwd ^  j® ^#owi «f 
 ^ to ft dilttte aqueous nickel (II) solati<m os» 
lA, of It per oent gum arable solution. fh®»» susp»at«a» wip» 
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300 350 550 600 400 450 500 
WAVELENGTH, 
FIG.2 ABSORPTION SPECTRA OF Ni (n)-4 -METHYL-CURVE I , AND 
Ni(n)-3, 6 DIMETHYL-,CURVE 2, I, 2.-CYCL0HEXANEDI0NEPI0XIMES 





I  I 
t 






that *wpt3ra%w«  ^ awl tte® mm%im tliw wti* 
fastens mUm S» «» 9«t a«»»r » n^pwm* mmmimm* 
Table 6 
Absorption Hscxima of the 
litfeilCll) »|-4aetl33rl-l, 2-<S7Clohexaa»ai<w»4iejdiii in#2*it 
in 
V&Tslength ¥air»lengtli 
of of *5^" femperatwpi 
absorptlcai absorption of fomiatisn 
sisiSifcSiiSi 3BSX XXXiw3i.o3^QiByp ib^JL jtXiii^ XcyoiiMi 'Q • 
BSwthgrl 'V'tteir llOO $51 m M 
Ms i^lSyS, a3iS'@l#l 399 550 •0 
$elfl*ae. m $m, 10 
398 580 IS 1 
Hiyl -tisolyti. Iff 580 •» " $ 
As l^ alcohol m 570 ' m , 1 
Ij l^ aloohol 399 585 m 30 
Bili^ ttoethaxie m 573 n: 1 
KbrdRoethaiM 399 568 m I 
li^Mtoe thane 399 562 0 X 
flit MBfa£ia«©as suspensions were preparti W., iif«al*tog ih« 
-itt tfai 0©lf8iit JWi »d4i®« a sstmratei ai#l6»l 8©lii*» 
tion of the solvent witii stirring. The digesticm wm Igr 
toatiteg  ^'tt® fl®i^  tteec aospiasi'ww is i^ t •wRter «wi tfcea 
qtiftwiihl.Kng 't&W i^ e sBter* 
m 
fh«. I#!#-!* ®f the petks Imm^A with tsepiailng ®f 
mm fm wii immsm, ^ 
te©r«ftf«d %S per fgat wl-lb %Us *teo3?fe»w.e ils« 
peslca ftlji# iKf^diitiiiiiAii 
Tim. Sim ©f »« partieles &i ih* ,iiicl®l-di«J»> ®*pl«s: 
^sw®p>i^«d la mtiHf mm ttoi ®f «» 
»i»i^ »##p»# ast. »wi|»ai»i pirticles  ^whieb fta «bi®rftte« 
Msimi m% SIf rflil»icrcHas..g *ere allowed ife «% mm a.^ pirii^  
m mmW^ md tteea mm «olleeted and 'to' 
partieles ii«iieat«4' tfeiir 
0.02 mifriiw iA§»» 'flmm 
•mm mtf ©iailsar. im 'Mbi% %& the maero oiygtiit  ^r®-
#*X8ta2.1ii«'li#® ff(». bf^eTOiwaaen® i^ ich &r9 jaiMCys^ffeapti myatailM 
lOC  ^ ®i@r®a® .liiMig ®id 1 Bii.#3! i^w 'irtd®'* 
'wn^e takeiEi of nlei^  smi. mwtb 
©lysti^  of tfeMi niok«l (Il)44H[aeth3rl'-l,2-«^@l.^ i^a»«dxoii®tt<Wia» 
&m0m mi mm tmm€ to 1N» iissttl«i3k» 
SiM« 'Mm* mA of t,|»featia»d4@B«'-
ii^ da# @m isi»orfli®Wj, it mis ttetigM ttet palladiia »igbt stoew 
th® peak tlui iai:el»l:(S)-
emmlm, A «ispiiist«Q ®f tlai 
palXs i^w 'wa# fr«p««d i® w^r sad tl»'sp#ets*' sti^ ned 
wi% 1ih»'farr ®pw:t»^t««ter# A Jarg#' «tbi®rpfci©a pe«fc mm towM 
m 
at t© 1»I3 M.llSadffl5r«i' if tim a^Lw 
tiiaEi wm telJAd fm W iftiam%»s md, mmmd fig* 3 Is Vm 
.d  ^ @*]p2sai sii.s|^x#eNt Iji wa^tKf aiiA a2s® ixi sliAiOPi^ fom 
TOlLttMm* 
®f pdO«^m a»a, ai3rt»»» mm 
%Q t&T& *iaaid mmrm-batm SttSIMiroiBd itt li&tttr* 4 
»mmA m% ®f amptfm^mist w i»f»p0«id If %1« ilelail. amA 
attllaafit'wai «i:i.a»iiM« ©©BOlSSeS' aSBSMttir %hBM SBSm'IlSlaHa. 
fh«wi' II®!*# aeiBwi m Wm Qaiy •pw^i^teiieter «M th# 
»p«eta» 
f«Wls 7 
4l8orptlo« if«ctra of Water Swspiaaiww 
<«f |lt(II)t Pd(II)J ••lh^ l^-l,t*ip@ajrtBKiiaM i^fi^  ^
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250 300 350 400 450 500 550 
WAVELENGTH, 
FIG. 3 ABSORPTION SPECTRA OF Pd (H)-4-METHYL-1, 2-CYCLO-
HEXANEDIONEDIOXIME COMPLEX SUSPENDED IN WATER, CURVE I, 
AND IN CHLOROFORM SOLUTION, CURVE 2. 
vn 
n 
rig, h •horn ttw dwsrption esnrn far the 1 /3  »ti«. 
%% WS»- sis® £eWi' 0f- p®MS#li88t 
ill «ttOB»1asi t® it solutim ^  aickeXdl) p#p@hlor»ki ^4 
"||§« aisW. f«ak %mvM RtHiaslcrws  ^ttofsffliiii 
Mote, imt ^ platinm(Il)-U*i»tthyl-l>2-cyoliato(aw«^il«Nil®i6i»8' 
tpiiajsi: wf®i^ !)4 Sa w^mt» Wm  ^ tbaorpMffli ®p»ttw» ®f  ^
ptiSiSidlSBBC.ZXl 60Bpl»E HW .SfSW%*4 'lb# &t p3.AMtolB IXL ft 
slsStlsf Bssfflsy# 
*QML - ^ 4HM^ Mh iw A l^rtl !• tifin» f. '% IMi iwa i»l M* Wlii i>ll MlIB a*' m M "M ©iiiiipjyisi®# W-W» wiir® By toUM^y5 
%te §1^3,^  liB fiK^Vt gWB WP&M,# 
swpi]iffi<s i^ to solutlM boHlBgi iffii f^Emiag' -^t wmpm" 
lif' %lNi' •dS4®6l$iB.w 8 yUi.Ss 
f0i» 4iSt-9T9u%- 0? 'iSsli®!# pti3.*iS38Bs s®4 p!l*SSs8a* 
f# properties 
^itjlllWWltWfliilliil^^ II i»Mt|lt»il» 
the f|»-ii«iEli»® ^ pf«fiQP»i mm im "with 
M'tai «a<f j.t wtB fstimi %te,t «.i,H £>iia0'liid aSdl-iWe 
s®wsiP@d'slffii-laup* Mtetosl ssd BriUL*dSsai iMiM Ibstii weeiial^ twil'bv ii13l 
&£ m,m^» f^s« 'i^ M ifflA 1  ^ pfrntpt^ lmw. mm MgMy 




350 400 550 600 450 500 
WAVELENGTH, M/i 
FIG.4 ABSORPTION SPECTRA OF [Ni(n), Pd(IE)]-4 - METHYL-1,2-CYCLOHEXANE-
DIONENEDIOXIME, CURVE I, AND A MIXTURE OF Ni{II)-AND Pd {n)-4-METHYb 
I ,  2 - C Y C L O H E X A N E D I O N E D I O X I M E S ,  C U R V E  2  ,  S U S P E N D E D  I N  W A T E R .  
If 
f afei# I 
Ateserptiaa MaaiMii for 
1^ti»am( IlO-l-wetfccrl-lf 2«cyGlohexaEM»<iloa»ai€«a»i« 
SospiBted to Wntdr 
&b8orpti.iii% 




$/iA  ^ IP 
iA  ^ 'IlUS 
l^ /3 ili 
1/oA #0 
lifeA S'TS • 
i^ /i .mp 
lAA 
*fl» siistef®' of lAAf MM. m% 0^ «. »»«rp- wmimm 
lm% rsttoir f. band. 
soluble ©implipw# ittfe tile -feparasi-
solubl# compliwi. Q-aantitative mm m% %e.}m m 
•fel« loiabJai^' %h»m. &mplmm,p ii«$»t8 lwi«ei!» iMm 
selmtim^ m ptm^pi%m%a^ tm 'miisiml mi jmiMMxm m Wm mMm^ 
mi^ht immemB, 
i h f l i  
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Wm 0f &mim9 to femi i@ 
*3  ^SJ»a ef iatwfiiwwe 4a th® packing o£ ikmim» iM m ©ijrsWl 
If I •fwmps, a» methg l^ deriwM.fi i® 3 .l^ iiita is 
afe«t 15 ,fwf' ii«ii% mm s«lal4® toaa 
<liiX£|»B tmM. Ite 3>6-*dimetlt3rl homolog is tvio* m soluble m 
mi i»»' 
iMipinia deere'sass. as woitibS tdLIt  ^ 4.ieii!t'»':<»««4»ig  ^
«®l, wigkn*., 
SiiOdbBBS 'IQT# ttw iB 'ttew idL*ll8iiS «*»# 
ttltr«fi0l«ife regions which indicates that ^  f«^stiitt|«i grsapf # 
Mi 'affiHii tbi' iimlst t@ isr pmt dKltKtl itei ii^  
im .i^stw of tto» niekel ocmplexes siispraiii Sa wibsr mm 
iiiWstifiKli^  mA ^  i^ «rpM.«ii i»ak 2.«sat«i. -imi^  wi1PJWler«i 
wfts f#aai $M. 0mh ®«s«:» Mellor «t (?2) h»S' that thi* 
teti is fhfiiraeterifttlo ^1 niekel complexia that abkIsS isi tit# 
s^aiaNi-plawwp mm sM &t ©0w««, «®«M l» &i Ih* 
««i^ lieiis8 «iitt« ^Wmr «» of timt type. A 9k9Wp%lm. 
mmimm warn S^tstei 'nesix 55o .idllinii^ cmsy tai,t it 'inui' immi %& rmf 
»ii^ ia|r' ii4%h;^_ pKrWjemlar It «i» »«ag&t t^t 
mm aiifht i®wli» tb<i aiokel-nicksl boM aM @f thf. iiit«r^ 
ftriw# mmm ^  mmrnrnm substituted grtup#* .m& b®i^ s^9rpm& 
Might to® Aterei fiigliyif, 
m 
1% W m&h 
if#iAi b® a ©I* i%® m%m  ^ v&lmm, il® 
loii its pcNiitim m th» :^'3johmmm wim* 1ii« M&itrmm to a 
iii«l»3.-alele»3. b«s  ^i«lll ia®p«iw© as ^  alh l^ pwfs .batowsa Iwrgaf, 
as a ac®^ mg&U.-m is -mttanfesei, bM m sufeaM-twiiits mw-
wk<.yf.#4 iteOB h» to tlis ~ S^noaiMiiQ* aaeatiw 
baoffUHi i^ tai paskti^  KC e^stsds atttosti'tHuint 
'TroolA ^ooatod Max* tte -roiws #jp tte nwxt iB#l.a9vii3.# ^n^j, 
rapiliia® toee-naaa ©l" #lii®ti«@st»ti# fsawas iRmM fiwalt# 
fta8:8t wre  ^ f®wiii l» ^wsti^  af tl» tflff^at 
«t6iitl(II)*<iSJi£l»i #«tt|aii»S'# imfe«titttM.<»- ®f a X,|l,3|..l»t#.'te»ii«1|fefl» 
a&ao ia tte liwpositiQ  ^]?<isml.ttd la a 6 aiHiMier-ma batb®* 
@tlINQKi0 sMJPt to tlW @1* tte $•§& Iffi-f;! 1 ilftlr.glWlfl &£ tilo 
Ti!i»^yw<Mi'i.Mt<i aM£ta wem iMtwi fwt tba li,«*^Ft» 
aierl. jiffid iHwtl^ l. ^ mlwMmw* fk» 
iiM»d i^i(iwMiie1iil e@npl4»cp. kmmmrp a JMd.lMiii«r@ii 
li^ T^e l^atipetti# shift in tha f/gfoik  ^ Ss fatlief -Stiffisiilt t@ 
rnq^nMm It is p@asl1  ^ ttet pmMm ^9 i^ Iaeialas p«»^t» 
tlia ii«Nfir@irl giP«f t# fit msHJ  ^ M th® etyw-t  ^ »tra@tiir«» 
fj» #as%0asr ipromp vhm safeglitotei 1» tt® l^ *f©«tti#n wsfaltai 
4» % yiiy|e||iiH iSlKPe'SS# i& tiMI S<l2.ttl>i3jl^  Mpi<f & ^WS9S9 ixt toB W&W* 
0  ^ ttos «f!^« pMk, Hal sslaMlilr Sa, iiatir e<»M Iw awiiJy 
m. 
«xplaii»4 til®' ®f m&%lmr lr^©Phili® ®r®i,p# bat this 
»h0ali m% a£fm% pmlM^m ®f afeinrptina w^m 
ilr#®t iattif«iw« nitfe ^  alttti-stoteil. i» p^^tatei 'Ir 
w3,ie»S' 'it'M-
•fh» %-fw0«.lt4(@» w® r««»i»d fw»' ^  |j»«iia.t« 
the iiS.@to^-ni@lil bond and it b« «efe®t«i ttent » 
gi*»p in tiMd I" |j0iitA«tt WMid interfew' t@ a, wrohi •prtfttui' «3Cto%* 
It D»0 ffiwnd gx^f. iweuXted M <»% ft f nillijnitiMi 
Aift m tet that & |« stigrX gymp «««iattt'4 
in & S ^USsiSffl® li&'to l^ipsMSs' iMJft* A se^f^- £st&%-
tost tm Wtterl. jEEWBS IXt tte 3«S*130SitiCM' SMjftsS tI'tr  ^
tl» a# tiha *SS0® ©®8di ter iwl.1.ia«iaywi!tia. 
YteiSS Cft9'tS 1@@*3Jhtot #li403B@S stosw] i^®8f iM tikw 
»dlMiii#ap(e» m^m &i ttoi speetrt involTes ttw ai®teil»i3i.el0il. fe«Bd m 
•at imm% sms mrt ®£ iatiwti.ssilii' iat«p*itl«tt b«t»»®a ttot «ij4is«iit 
jm ahi rta iff *ii —ml« ^n aai ..-- ... ..--.Wi —' —^ 
St#®#-# II# ,f<#*pt of YamSitet i«id teucMM (iUl?) tl«t t4i» smdmi 
'tf ligtel 'lAWsMSg aiy l^ inf .^-fi  ^
Sfyitii «f M»CJ,.|-tetidMidi®»8dioxi®»to-»,M0ni«te8l(Il) ifilMP frm 
 ^58l5 aiilla i^epjWf it- s.^ MMWP«i tlis »»ta»9. tf iBte «5S0» ollli* 
lAwm. fmHa wm: «^?itiair « «fe«orptioa phMWB^«. i®ii®fsr, tteir 
mad^mi f€^ it mmm ixTistii. Ad ^mot' witli Wm pmile 9^»«md 
idtli «»ipmii@w «f tlii *i«r® ia ir#tt«i', siiBW f®r ttots# 
61 
•ffiwfl.)!.. eiystali %Jii. w«i new atmid.®p®fts.» It is t@ %« 
•iKitti tl»t mw m BHUdsw M t&» 8pe#tr» &t 
too MillMMyojBs tm light tiferaMiBg la tii# _p3juw of 
aila?®f8a t>©^# nith "te' fer ^  9d,&m ©ifnt^s 
ini mpp&3Si%§ tte ©owiift ^at i£se gi4|aar««p3jmiti^  MiSkiel. e«^«3E»9 
M.«si »»«p ^  375 tt k0 MiMMM-m mgim @f tlwi 
^6' w&ifk §£ t&mM i0ii fSMtoMft m«tm% wm « 
#^f#3Nm€e in %bi iyA>i'l|t li^ i 
)»9t«e@ii Dw nier® «ii%d @ifeti^ , 1% nitii wiM. tlt« aiS 
0f m •Jk««%r9m M.&r^m0p% '^m idrnm- mm 'in 
kild.'l a« mmm ©instils 'wtipi Be«il»s 10 
.^ miaJyerms in @i@e« l»f-i^  pmtimt-•M.mse9m m»- -^tei @f tw© 
ef $M hmiM s'trastar* @f 
"te mm tl» »mm* 
IMs M'Sni Itet Miimwm* wm@%: In» tfep@ pr«>fs«i!ft9« ia*-
•f!@3.ir®4 im Wm idtb 14#t» It, "wmM toe 0aqp»»©t«d liwat 
eiyst«a. «t«« ftlsas aut iffgNit aliaorptian «f ligiti lar 
•grfnt «rtoR%, @lnm wmM fee a fagt#? ia. tl» •»e«tterljs® and 
refl®«ti» p-#®##*##* lit®. expejE i^BWftlli' witb ii®»i-ife|tt#eai noXuKnto @a» 
adLl be in%ei^ ir«t@i w. 'Isl!# biMiis iiiglLttX'' p*«ti]^%a%iw 
tervs 8)  ^ tiiw» tend "to d»ste3f tte rniHl jtyypt i^i 
md fmm 'Zm'g&r ©w## fMji wmlll Um swarf*#® «r»* 
md ^ mi purtieiiw*. Sim' tte ftak iim eto»«r9«i4 ia sli-gbt^  ^
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DISPLACED 2 UNITS DISPLACED 7 UNITS 
S 
DISPLACED 9 UNITS 
/ 
£ \  
/  /  V '  \  
y n  \  
DISPLACED A 
7 UNITS / \ 
/ ' t~' 
/  '  A N  \  
/  I V  \  
7 2 - '  \  \  yy y ^ \ 
WAVELENGTH— WAVELENGTH — 
FIG.5 CHRISTIANSEN EFFECT. ABSORPTION, CURVE I , SCATTERING, 
CURVE 2, AND RESULTANT, CURVE 3. 
m 
•mMkmliU)  ^ m€  ^ It ism to ^ 
nixed «ys%a3jr the peate *««. fligfeClr; tertniei' «ltk par® exritaii 
ttot 'id-lte *iwi4 SjiTOii^  all <te«® wlal«- |»«l£ 
la •mmmeff it mppmm absorptiion «t 0^ i&r 
 ^j)dokslCll)«l,2*c7Gloh«neMadlonedi6xijne apifliit ia smflpiiaiim it 
I^nd M% Wm it 
ii0)iifi»<l •%• :ii(Ae®4iwj of tt» ligMt* Ifeti f®al5 i» 
f®ft a®* m of t3a» mmnt of material pre«Wi% femt 
also ®f state of whiS.'slsion# 
«te»a4eal ppojserties of the aligrlatwi 
mire almoet identical m sdght be eipt#tpl« fbm Host @mt* 
atajiilai thiaf to sot# i« '^ t tto® seleeMw  ^p*@ifi,t«ti«i® ©f 
aielcel(ll) m4 palladiam(Il) la water is ^ s3te® l«tMi Ifei |*tirt-
aii ii-Cl,l,3,3»t»tr»®.^ lb«%'l stibstitatei ewsiwiwal si»ie 
wftaUJ.® oeBipl«»i«  ^ asw »® ^pwie'ia aatw 'priQipitate' 
M.th«t reiaix^JEig metal-aetatl bond foimttea. 
•fbe #«spb^3yitet l^ t^-^flbitessaediow-iiiaii^  befeawi .ebiai««I  ^
ll.i» a and a earbo3®^lte acid. luteal fretlpi-
tat«4 at p 3 .and rediesolwd as tfe® ®iii»ti« mm aa# bagi«, bat 
rei'ScAsr of aieiwi etelate remaijied, •- fe® solmbilil  ^©f  ^
nickBl(ll)«U-.oarb«K^-l,2«cyclohexanedionedi<!SKl«i ta wmimt' at a fl 
'Of 9 wm- dt^fBiiasd I® to® ,p««at«r Has 0,16 aolsr m-m&m ttwa tS0 g*. 
per .liter# 
# 
I£ this .in <iaaiiM.%"t- it maX<i M m 
f@o4  ^ ®f 
Als» it be «i«i wwt'wwij, iw i» 
tlmti 
1., •II* aid -possiW  ^
enOrfci®®! p»ag®ats# 
f, SSJI«» aH ef ^se vlc-diajcicaes foi® iii©ki®3. ««-
ftaSili «iieb are soluble in ehlorof®»|f ^Nir »mM 
Bdssiblv b# used is sxtraotric  ^ @xA sMii'lsrasto'tsmel^ E'ie 
|» Siw» #««^3aii®iBi ®f 'ttt fa|jyii«iBBii{Il)*t m 
* ( TT) ny\mg^' f ainy fy. •w»^» stev it 8%*Wg 
p^alc'in the visible iMmkp- Aikm  ^hstimg & imm^m 
pwSSi®3s sdli^ iS 1Ni twsti. sp@®%F0$^fc@t8B®WiS' 
— 4^ Jff' tf«k.MiuMb dsK'naT dL« «•'-idifcwk — a'^ii mii 4' 6SS6IEWSSiJBillS$yS SX ©WlduL vx^SDtS WSX^ 
\ 
I 
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@f mhAt Md  ^iaps® eoafeent wsta wi'lflti If iwflfirtBi 
l,|0-plamiathrolis« ae^ti for t-l#'' ®f •trsii i« 
nietesi., ?i» aietel w la •»io» im^et a»<l  ^ -a® mlmtieiB 
fftmporslfti. t« ^3?stmwB tter«« t4»is witk a®ii« fli® aieW. 
p«reli3.®«ite wb» tsto® mp is ©m M%®r ©f w«ler tut si»pl«s 
of tij® .i^ |,iiti« -wmm wasO^tti f 
il®wiij@ii4wb i»t$03d»s,  ^fater m€ MmaSm (U^K StolJi f%®ek 
s«totl®a WMs tts«d t® pp«par« ©thir m^r® 4lla%© rttitei s«aati®iif • 
iilatfti, mwmximf ware «4s® efeceliid for ©iel^ l, 
•#«%«»% 'ir iiB«a5«isi# 
Stifflsiapi pallaii* pe-rAl^ mte soluM.®i«., ie-igfat-jp-aiite 
paS-lsdS.*! Mti&l. 'waJi liSussQlvwl iji i^ pa. TOgijt siut' fveusA dr^resivs 
tin?#®' tlmais ulth ptrsWbrle mit, Th® ptreiilQwil#' wa# 
^Issni-wt ia- me 34'l«r -tf s©l»t4.« *»» g-tattteilwiA %gr 
tte nioxiiae, for- pftlla^ua 
Ir  ^ f©'te.r» l«8'ii9i, mi -iiehl (136). M©r» iiJatf ataintiims 
psUsdlilB W^9 pf®pK{*#<A tWW  ^ @o3.1lt4@Slt &3liil Wt(V9- G|M0lE9d 
for psHsAflEB eemtwaS •fcitif. wfcsA# 
A t,A P«r •««% 
ia mt»jr mm sr'#p«N(d ttm me s^%h»9i,wi im tM» iaberaliQiy, 
%-is©-l¥oprl»l*t«fir@l« '^«wAM®«ite3»8 selatie®.. 4 p«r 
#«at iiqiMmf flf 
^«i.4i®-pr@0'i BiQii»e, wm pmwmmA tmm me MMsdm la 
this 
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t A 1 •4  ^ lu 0 
M' 
© &' 
• i" s 
d Si Jf 
If** 
fl © 1=1 ^• 
J' <ti 8 
s,  ^fil • 9 
1$ 
smrnn, "ing0i?<imilr iii tbsermtiess. ww« aikl® Sk% %W@9 m$jmUs$ <m 
aad It lisaFB ifte' of %lm  ^ Tiwi i«M"li®iis 
witk ip^at®r mm. t pa^te' ©f niclEBX p@r 10,000,000 paHw of wttr 
iiiewi a pMk mlmmMim -aiim m -presipltat# after 
one l®!®, A nm pisle preclpltat® •wm ^mrmi. 4a tl» flatte @oa-
tfctolag 1 awl t ptftt «f nickel f@i" 10,000,000 ©f mttr aftei- It 
bmmiw fM.t freeipitate wm wmm reanfilf »®ea W filterisf ilroaili 
« Hfetoer iwaml m%& m pieo© of white filtef fh»' p 
«f Itoeie mm iM r^e fc .ts •6.' 
flm. effect -©f i« « the •foimtitittife eef tte 
was #te«li»€ oinjr' 1 't® 7, femr raj... .®f i.3^1f »©!« 
ijewMtttmle iwiw lAiwei in a bi«^®r mi.. 
iiltttiA t® 10 lA# 'fw® «!.•• ®f @®)ii«Bti«tei lr<fcP®®MLajsl@- iwetd mm 
mme4 to tfe® teemteiw aiai "tttir wiwei' te ©• 
a hft Bmm&^ !&« ®f tbe mm 
a4iei lai wlile  ^f® was mieei el®  ^ tie tfrafnAte 
iiy(MI."teL®E ®f a iO i^'X* ®Mt -SBaiEKS®* Metate eiAntiw*- ytw# ia Ifi 
wfiff f©ll,®i»e4 a '3  ^m'^x* t® Stoe yttiw»T 
ffei lEliifcil wmplex wm digested at 60* S, fer «i«»toalf h@i3r aai 
vm %lmn :filte»A lat® a weigtoei fiitep ©imtiMte' ®f weilwa i^r®si%-, 
fbte preelfitate wm -wastoeii dried at '10  ^ Q# for tw» him-a., and wighed, 
ieemlts ahomA b«l®w pi J ^  0 •^e ai.®l»l(Il)» 
..6®Bip2SK HUM iS@®BipleSe# 
n 
fb® tl®: mettoii (toterifesi in 
sti#,' feasily and dii »t -ttad to ®»@p. i ste# ®f •tha 
©harae^y wi -p-aGipitalw. f» i4ff«rtat„»i«ttko4s of prteipltaM.^ 
iraa aw.^ -^he 'Of ^dslsel. <l»'fc®iiBia*tS.<$B was not 
ait®»d|M»«pM p*icipitali« fcsr direct addition of tt«s faagaat to 
t^. s®1.iit4@s'*t a gil, |i«a^r'tto«a J gaw a pi^ipltat# dlfft* 
•«J.t .%© filter, 'ftoii of i^raeipltatlda iiitagM,gati4 InQia^d 
sl©w fiwi fast ^ rai^eat t© a aA«tol s®l»tti» at-iil' l» t© 6| 
#3^ faat sdhditlsB #£ ftuwagiyittfw as»t*tB-to. a as2ati,<ia of tha 
iisstiiae, nickel, m& lirdrochloric acid| mM «is^ fe®t pfaeifdtatieasi 
«d hmg ajDd short dig#sl«t«i 'Hai li«®t p-osete® api»ir«4 
t® Im ^'irepds® additicm &£ mmmim acstete 1^ rais# %lm ©f a 
a9l.Bti:@isi &f .isi&lsBl 1^® dSsEiw# pr®@ipita^iii at a tSB^pa^rattoPB 
0f m* §•0 0 a dSgastio® tSro® of 9®»*»i®3f l®w at @* 
 ^ I® t»»tto«r ##t ©f ••«ai»ri»ats- it *«i ff®«iii' that mp' "te a WQ 
par eamt ''mmm ©f tbi .r#'a«»®t 'iit. m@t 'afftift ttai .#ite»iRa* 
ti.®a,.' it W8# fiwA titst 1^- tttBpiratar* slmM l>» leapt 
feiifir' 115*'C.# and 105* 6-* wa ©bwm. 
Ma3y8is of "Wwr islekel(Il)-l4-r»ietfcgrl-l,2-cycloh«xaii8#.oratii«iiWi 
eei^ laa: im aietesl wa®. earilai «at 'tetei m§md.e a«t®r4itl, 
first with liitrle acid aaad then with perohlorie mi4 aad (tot«rwl«tBg 
tkt ni«i»l with. l,t-«qrclol»pti«a«3aj««ii«iii«. • l^orati®  ^prr-
-©f .Hiflail .ia (^78^^202^2^2®^• 15.90 and m af»i?a6».f» fim 
&m tha pajweatag® ©f Bietesl. ap' • 0.©t, 
t? 
S«fS3Pal aolatiens twm 1 t# # a®, iai®la»l mm 
^aai ®ia3yM4 nitli If 
%h« te«st pr€«i«4«i« m • Igr pxmimB 
&# p3p®@iiiiay® •<Kpl^f#d mm m -ftee #f tte 
tiAffteii seasMim was adjusted tt III ©i# $M .^ ••0- &i  ^»«AmM.©a 
was. lewfi^  approxiiBately 1 Igr tl® idiiMsii »f i^ dr®0:la3iiri© acid#. 
fi^a%" 'ml# ©£••» saturai^d m^Um &i 
awti@»di«$»B mt ,iatr®^@d for ewry M^mg* ©i" ui@fe»3.'»d tl3« 
sol«tt« wm msmi m # lt®t pj»'%8, to 6o* G* '^ lla ttijpttofi: «iw»i^  
solution %as adited di*@fii|ji« to raise tte 
•^ , t0 M^mmu 3 and J* fte pr«cipitate -sra© dif»8't«d at 6&* ©• i&r 
&m*MM 1mm »A wif %®» filtered off thro«  ^a. ,fiit»r 
etwfibi® •«f a®iiia porositr^ ©rwiM.® wm tojpt foil of Hq-aid 
mtil All ^  -te selmtiM M l}@en added and ten Hi® pmsipitat*' tiMi 
*saek»t dif'* md washed with tte«» portions ©f b©t mt«r« thu 
i^ ©iielClll~li-«®tl? l^-l,2-cy©l©lwEan8dionediQxiffl» dri«d;«t 
10 '^ g, fw %m bffwm mi • . • 
fte® «"«fragi @np#r f®r li d«t«®»inat4(Mi Wi'©*Oi ag, on 
thfi «*»ra«® iwsple ®f ^ mg., corresfKmds to pKPte |»f ttewand# 
In fmWiM 9 tto» data, mm ,t&fe«aal»d tm tto®s» wmflmB mi for ftim 
—-...^ -— Titr A m> inn iJM ki* ilj ^ JL ._. I^- m | | i rmii mAvX0tl&JL 3Wt0Wt PW ^%&Xmm3tQ0 '#Sl£&P4i^ 0«' 
?to» 8ffiwt of wiou» anions upon the d»l«fsdaatii» of nleiaii 
*it& Ji-«'«^l»i,i««j«tote«saa^ mm' stmii«d, littetl »ol«-» 
tions eostaininf XS f. of ^  f^wiga ims ''mm mm3^m4 
18 
f^1® 9 











1,23 - o.o5 mg* 1.^  »g«; 
k t 0.08 mg. S.fS 
ilttel. p®relal©r4te k i'©#QS mg* »g. 
perchleim  ^
' ' ' k ; Sb,b ®,.l® • SS.f • m» 
$[,9»S'« @dit ix^ .^ 
S®» 1 ' Q M  %  H.Sf  ^
H.B.S. 18 chrQial3m*<>f 
niclcetl 8t«el, 
Ho. lOlc  ^ t %m t 0.01  ^
I,B.S, ni6k»1. sttfl, 
«©• 33®  ^ J' • 3,'t8 - 0.00 % • •  $ M n - '  
|{,B.S* nioksel-
stol^ ybdeimm steely 
So, nia,^  3 1.7  ^ - 0.00 $ 1.TSI 
If.B.S* ehroi&ium«>niek$X~ 
mol^ rbdeotm steeli 
Mo, Ut I-- 0.S6I 
alimiiMBwba* 
all«gr. 
Wo. 85«  ^ t - ©.©JS 
%w .g, of .©Itrie «®M 
19 
grairi®slil®al% with m€ m 
«ffe«t ..wiMi 'ftriiB' M&tutimm ©estaijiljag .sm%&imt '«tt3rti8|. 
ttltrat®, |»p0Ml©r«to8, sulfate, tar'trot®, 
mi 'ffe® a» gifwa ia Hatelji M* 
t»Ms 'IS 
Jotioaic Interferemes in tlie Qravlaetric DeteWElaiifiim 




km'^  ^ JS.9 */#,3 
Chloride 15.8 • ©.t 
gitsmt# I5.li •• Q»i2 
mtriiti l$*4 @.,0 
ll.li , ©.f 
Solfftte 3S.?  ^ •. ©a 
15.7 • @.i 
15.6 ©.6 
15.8 . * ©,t 
\*Q g, &t «8«]b mAm. w&@ atiMl. 
•% £« -vMjfW iM'4 Trmi -m ni «ifc«3»4wjjl 
m-
#.®idyR«  ^ ia th# ppws®®®®' of ©®!  ^  ^tils .f«ll®iiiag #itti®igii 
ia»iiilffl«R|III), i»tonlm(l), kwfiumdl), IwfifliiiwClI), fciiaMmth(IIl), 
@«dBlaa(II)« ©ia«taBsi(ll)|, eefimClIl), elMraB£m(Il).| ©©fealtdl).,: 
f«>K»er(II), iroii(n), iroa(IIl), lanthanom(III), 
w^esimCll), fa3L3aiiwi(II}t 
pitaBsituad), rathenii»(IV), ailv@r(I), sodium(l), slawtiwClI)» 
t t o r i u m ( I V ) |  t i t a ) : i , i i i R ( I l l ) ,  u r a a i t i m ( I ? ) a n d  
fhe rtiails mm Ito Tia>le 11, 
fms"n 
Oatldnic Interferenees in tbe Qravimetrie Deteni»t,|4<m 
of llicteel(Il) with M4etby-l>l>2«cycloh«X8nedi0B»4iwlJ^ 
iUaount of m©«  ^
©atlon added fowl : . Iwor 
Cati(»3 acktod E* »g, ag. 
§,i i.i 
.•PM^^^6i^ 3fci  ^if f.f IT.? §.1. 
©•1 314 §.i 
I«a?iaa(Il) e,.f 37.# o.t 
B«iylliu8i(Il) ea If.l oa 
Q*t 3T4' O.I • 
M' •• 3?. 8 0.0 
©*t • 'SI^S 0,0 
6:.i '0»2h 
0,1 lf.8 0.0 
fttbl.# JjL (0#BiliiaSi6) 
Amount of Mickel 
e&tion added found Mm-m 
mg* ' ng« 
0.02 • S7.f 0.1 
i©baa*<III)  ^ ©•f ^•f 0.1 
Coi^r(Il) 0,02 . 3?.f 0.1 
i#K>er(l)® itf 3S*0 0.2 
IronCn)*^- • 0.1 
It'eaClIX)* 37.0 0.0 
•©•t • •• • il.f 0.1 
i<®iid(Il) •  a , f '  ©•.I 
LithiwttCl) IT.8 0.0 
MasmesisBC TY) 0.1 17.4 •i.t 
ItagiHSu»se(Xl) o*t 37.S «,i 
pall adlHwf Ti''  ^• • Il.T 0.1 
Flatimffii(Xl) 0.t ' If.T ©.1 
.37*«' 0.0 
ttftTn /yirY\ 0.1 0.1 
fiiwCD t.f IT.S • t.i 
Soddwdl o.t ' 17.0 0.0 
StronitimClI) o.t. ,lf.f 0.1 
vw\ ir'^0j^3Lti3^\ i. V / D.f ' WI.9 ©•1 












lpia^te«(IV) • 37»8 
tmmMmitU} 0,2 $7*7 0»3» 
timiM ®.t 37*4 o.t 
*Gti®s2i*iBe4 nl"^ UM s. of ^aartea.'fei^. 
'^AiWBtiisBB. hy^y^y^i#!* ^siiSs^# i® § jFop pp'#®j.^i%®'M<fi®« 
^Sf»S If• of Mfteil. aAisi# 
liil III jb 11 iBiiiHii lill liiii it mil 'n !• — ii^ a^fnKo »" Jt %m llr'ttiii «irt m-tnOMi- m im'-Bih ntdi- ni- ^ ,>» hh. „• m, —,— ^:—l - —JL „ -ff JSSHWRSA XI3 wSil' jJS^^SS &*> 
e®lf«y m mWl% sf•iiai -wwt hm fsHewei as •&»§• low 
Pinet tsith ^  dicodw- im prefer«»® %® wMkml ©"fern l^oagh ^:0« 
««p2«*»s i# att pi?«s!|,fill«t©«. 0®jp®r.i«t fe« tff«@'li.Ti«3y r«B®v«d 
fr®B th® mMM.m 1^ «I«iiag ixeess mi#ara«ttt whteli pedrne®# Vm 
oe»®r"l® ©©piwrCl) -maA fox*# & -^d^iaaate #«P1IKK (146),. 
S®tealt bd ^ fe«»gr»ftoeebaltat«iIIl| 'If 
pewadif. .«b<S s®4iip .atsted 'Ctr'aai^  ««p3«je i» thaa 
^ ©f (tS), 
I s i 
I 
i .  
I 





p®i? 9m% faHaiiw w« fawibly wtm ^  
t$*$9 psr 0«Bt t&e 
fm&%w$M>tlm ®f ««plwi at 60* g, aad 4ii«8ti®ja i&r &m* 
kmU bmr mmM t® t^- fcett pro©«iai?« to f©JJLow i» d«t««Bi»iiig 
jpmlliiiii'MU fhe' pp#ftfitat« WW fiLfficult ^ t© filter md tmdoi to 
«f#«p if tte #,@adai® was aiis4 t# » cold palladitim so3,mti« «r if 
tlMi pMwelpdtat®' Iran# mot If wm  ^ a@t a®@«»si»y t©' rait® tim 
0 sloiOy af t«r tl» aiitti«» of tti# dHLcada®- «id *i» wemwt ««iM 
iKlisi £mm a fiimtt® •I®' .pflladium s'^w^os at a pi «f !• 
ftpopnipi .irfiiiltaa. ®f .fsagent id'tii stirriaf #.4,^ tewtwi, •A#«3r«ai# 
eo8ieNwiiAta.M.eaa ^stf ottef i<Ms «*Mt nakis tlw BZ*®@i8itat3 ®asiar to 
filter, 
S®fwa|. '#tt«i«isitt4«w 'wtzv atmiard jpaHiu&in sas^as 
.«ad tb« raiiilts ar«' giwa 'ia^ Table ia« ftoi' lewrsf®- twor im 0»1 »g« 
for ^ t© 0»ms* mmp'^ w m k  ^M pm'im p$r ^m»md, 
fable M 
§i%vlmetric Determination of Palladium(lX) 
idlth lj-MetiQrl-l,2«eyeloh«xaBedionedioxii8e 
Ewitew #f PalladlMB taken Precipitate weighed MladttSH' food 
da4wtmtimMM.iemm tag,. g ,^ Mg, 
I i.ts f^.4 - •©»! i t.i 
I 11,5 kfa O'tl 11.# 2 t.i 
,3 0^ E|..li§,l 
I s©,© i9k»s t .©•« ir.s -• o.a 
SI 
flit proptr 4fySj« t«ipira%w® f®r m» pr®@l'^-tat« w*i itwsM* 
gatt4 ^  h®»tlag «t Ml* i» f®r fert« fcear* 'laai wtfiJBg.mt 
©w-aigbt at 105* ®. aai fweigMiii, 'Ito ©fe«f# ia iwigkt 
w«i n@TOr i»fit0r tto 0»t «§• fer %m i«t«imiaati®R8 anl S® iix 
@fte@s a® iiff®r»0©® «« ft»i* If ^  'imii 111* 0«, 
feiowtw, » Itw ia iwi^t wiat If tei' toetitiig wm ©oaatlaiiei 
&mt ttofiMi h®a»'. 
tto® 'laroettiawi i#' -a®' fhe ¥#!»« of th® 
pO-Iaiim 8olttti« Is a43^tt»t®d t@ SW jal. foi» a sw|ile «f 
fallisii.it« sM ttai -p if Ituwei i© i-© with leid. fiit 
ii •wmm4. eai a hot plat© to 60* C. lai th® -diexlwi «®lm-
tim MflWl irm^ it pi|«tt® idth Sttsa ef th« sataim'tti 
|-«'®^i-l,2-cy^@1U®l«aiiedionedioxljine soluti^s &r& mM»d fer •Mh 
10 *i«, of If-feir at f •: for HM-half hoari. 
tiBt pr»@4pi%at» is filt#3p»i te*®agh a pos^Bi^- filttr 
@rii®ifele* pallaiSisB ©a^li« is at lOS* $* im tm h©«i?» 
a»i i«iigii®i» ftes graviiwitrie fwter im ^QMM.m is' 
fbe #f psdUL*ilum(XI) ia tte p>e'S«]»i« of 8e<rii£>«l. 
•aiOB® was carried out mi it was found tl»t m iat®rf«i^a®® 
re^inltei 'irm a6«iat«, nitrate, p®r©lil®rat« analfat#, 
®wlf©«iili'^3jit»-, ©r tartrat® (fatel# 1|), 
CaU^MKla iiit«rf«r®®@'©t mrm witt tte» f®ll®iiiJjig lew 
iwla#iti alrBBinam(IIl), aatJl»«E5gr(III), teariwsClI), feisrylliWiClI), 
bisBa'Wh(III), «i^W.w»ClS)» etasimClI), «ii?iw»ClII)|, ebrwifflmCUl), 
$6 
fail® 2J 
Interference ia the Qravljaeirie 
&t Fi31aditta(Il) with 





km%9  ^ ' I * 0.1 
®h3.0irli» I 12.1 • Q.3 
Sl'termt* I UM - ©.1 
I U4 M 
iWlfiit® 1 MS ©.0 
imlf ^ I # 0.1 
fM^rate 1 ll#k - <1.1 
•tt.5 
•©©feiltClI)* .•©«ppi:r(II), iri«twCSIl)f;iroaCJ:iI)> 
3jtatli«BwCl]El|, liead(II), li-WiiiEmCl), migwsiwCli)# ii,l^teii.ClI), 
pliiMaum(n), ratheKitmClII), p#ti0i»tiBa(l), rh©iiiam(III), silwrCl)# 
sodtifflCl),, tltaat»Cm)# urwdwiCrr), 
•aaidlw^If)* ainc(II), S5ircoid.taift(IV). fa¥le Hi Mjits thi 
rtwli* #f tl«i i3at®rf»r«©-«- «if. Ite® eaM.w, 
S®M wm «®i it WBMi 1^% iwi t@ 3P«iii©-ti« to ^  
it «w ia »iiai®psa fwrnts. irtsifitfttiaa «f 
111 
im the Qr&nmWkQ 
t| 
_ PallaiSiBii t^nsui,' Sproi' 
6ftM@n ttidisi m* 
.iliiUMiiiJ i niriiiPiiiia.iiiin I'm iitin.Nj-iiiJ[«iiii|iiiiiiMiw«in»iiiiiiiiiniiiiinM ii.n iif|iiii«iMiiiiii.i».i iniin irnt-n 
ilxratowClIX) 25.1 * 0.1 
iMimimd) 25a (S.1 
AtttiaiwCSl) 25.0 
tu -nniii^ - -1 »tmi / -TT \ JEi / 2U,9 - ©a 
BetyilifflaClI) 25.0 0,0 
25.1 • 0.1 
ib,i •" O.f 
0al@imCn> 25.2 o,t 
0©3dswC'IIl) 25.0 0.0 
SlypQMlasBCX IX ) 25.1 # 0.1 
25.0 0.0 
tl.§ 0.0 
IriiinmClH) fS.i * 0.1 
Iron(n) ts.t • o.t 
XX* f 25.1 • 0.1 
IfSBtlteBMlC IXil) Zk.B - 0,2 
m>i * 0.1 




Inptwftftlsl - 0.1 
mmUu) .0»O 0.© 
HatinuffiClI) 25.0 ©.© 
P®tttSSiiwiCl5 25.0 0»© 
Itociium(lll) 25.2 • 0.2 
ttttheni^{lll) 25.1 • O'.l 
25.0 0.0 
SodlwCll 25.0 '0.0 
en X 4. Jt •«»««. £• IPTPX H Jr 25.1 + 0,1 
2h,9 - O.l 
fltaaimllll) 2li.8 • Q.t 
frMtimClT) 21.1 • 0.1 
VaiiSdtitottf) 25.0 0.0 
ZijmiM} f|..f - 0.1 
iS.t • o.t 
g, &i til# oaticMa wm widsi, 
f, '•&£ palljttilfflR'WW 
absent. 
m 
tit® pidl®ii«Cll)-vie*ii©i4ii® is t^. s®M h»lp«4 »aI1 
mmrnU #f g#M» M% a® satisfaiteigr pr®e«lai« mm to 
'INIB01BB til# totesff^ixNii^e esBpMtsly# 
it WM ^SttSht wliU# 
m% tot a^nWue i®. mifltt 'Im .aitaataftwtslgr a®p31®4 to l&i 
of nieitel. sui pa31«(^wa tt its 
wi^bt wtkH. ^ itn ai®ts}JJi@ 8©n|>lis^8 
ia watsr, 
A sfttiix'iiteA '©f AtKtiw SJA 11%'tex' W9M pTApforaid 
staiteiitg, tl» por»» s®lM f»«geat la ieis^«i wat«.i* at tS* §• im 
mm vm%,- Tim m&mu wsfsnt was filtered @ff asd t&® ia 
8@lmti,« If pwtiiAtatiTO m Wm aittetltll) twiplia. 
firfjt «@la%i®a leat mmd fm ^  ©f itot ,p?afiiwsteS.« ii@i'lt» 
a. .# «i0ke3.» t'fee #®ii8ltift%^ &£ k-is^-ppoifi* 
lii'«'^lohe3Bamedi©aiiifflEli« ia ti» i«'t©tM^ of :iii©teil wm .stadied 
ta tfes Bmm aaaner as fer ^  
8«A it wm immA %at % pupt In 1G,CXX),000 mm tite iioit 
®f iateetiwt# 
A stm# mi tb« ^f«®t m <5i»ati.taM,'Wi |3r«@ii>itatiaa ®f t4i# 
aietesi OfflBplsx rewaied ^imt below a p| of i,? tl» wight &£ tte» 
greeifitat© w© lass •&» As ia tto® mt® of 
•ey@l©feiiXMWdi«6ilii3Ela®t it vm ffwad %at pro®i|3i.tati«B of t1» 
t I i ^ I ! i l i  I  
I 
^ h 
a & t 
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was ipiei «% JeS* 0t %m tews .mi, wigii®«i» 
the fae'-tCKr.aafi for %hm' nistoil, mm 0#Ui©. the of lis®' 
mm-givm la. fab3.« U« 
f'tssibl# .islMiffffPiMiis irm t0f@rft3l miro iai«stigft'Nid 
md it VM tmmi 'Qiat m errors mmt e«ws<»d ^  tbs pmmwm of m» 
f, of mtatate^ ©biorid®, nitrate, ptrchlOTat®,. « tart3f«t«» 
ftw .iwsnlts mm glim !» 
Table IS 




.t 0.52 #«li7 * 0.0^. 
.. t 1.05 im. t o.ol» 
2.10 .®.@8 w ©».0S 
k 3.15 3.1t t 
t U.20 o,®l 
i.a t M$ 
. Xat«rf@:r<niM in -ilitefidjmtiiaa of If*- @«ti<^ were 
m iat«i€«r®a©e wm- £em^-iwm • tfeos#'' ioas- iMok do a©-
lat«E€«a?« sltlt ij-iiii®tfeiyl-l,2-oyclohexan@dlon®ii^[diaB dstasMast-
ti®M, l*rf« mrnm^ ©f 0®pfer<II)# eofe«ltCll.)» -mi irmitl) 
n 
Hi&ls 16 




4@e%ti%et •#»wW w«w f,©it • ©.Oi 
©WLorlii iS9 * 0>O1 
litrat# tm . - ©.01 
t.it • QM 
Smlfftl® 2.i4 - O.Qlt 
f«rtap»'^ ts$. -•§.€>1 
%•# g, of -mim vm 
^f.lO Mg. of stotol. Viii! 














leseeaei emphmiMg the i&migm l#as. . I» tal^ 1? me mev^U of 
the OM' tabMls^S# 
fl» mmm$» «t«ar fur s33.. ©f «mi studies niti t 0,©3 
»g. fer t.2a ag, ®f .atetel of 1,.| |»r wm%*. fh« «w«gt'"ml«« f«i? 
til® i«%®iKliiiiti®ns mm 2.iS »§, or m. mrow of - 0,©g lag. 
93 . 
fable 1? 
^atdonic Interferences in the OraTjUBtitx^ie fieteisaiaft'llW 
®f Sickel(ll) ni-tt U-t8O-Propgrl.-'l,2-cyol®lw0Eiaitil0ii»ttatd»i 
'Q'ft'tidB SiSSsd* 
Nick»l found^ atrsr 
mgi 
AiwiiiwC m) tioa - QM 
iOX 0*01 
AaM»#arCIIl)^ tiOS - oM 
2.13 * 
BtiyllimCll) t»©6 - o.oit 
i»06' • 0*0li 
Sa<|rf«a(Il) 2.09 - 0^01 
2M - 0^06 
w JLX X' j? 2.07 - 0.03 
e®featc.ii) t.ff 0,1^ 
0®fealt(m)*^ • 0.01 
i®fper(II) ' t.tfi * 0.16 
•asfiperCl)*' MM - o.oil 
X?Qn(ni) t'M •• §»§6 
TaiwttmqiMaftyT ) 2.m - €J.01 
i.l$ • o.oj 
laagtaessCXI) tM • o.ot 
t^lS '' • 0.05 
mmvrniMl) t.lh • QM 
9k 
fRfei* 1? COoiitiaw^ 
n *ieki8X"fewMl^' Matmr 
m* 
BttShiitileiffliC US ) * 0,06 
f.04 - Q,Qk 
•fhtsriwClf) tM - &M 
ffiiiiiattCl^) 2.0k " eM 
famMMVi) 2»Q$ » o»©5 
g* @f mUm. wiiii# 
-a It- M' aiiMi lift 
"*l»iw Wg»' w I13,fi>si@l liey# t)iam0m» 
%f 
^kM Itei tiiSoiigrafflB'tos seaBplex. 
te» ^ajleminataum of j^OilMMm* s®Mlt4vl.1|r ®f ^«iso-
proj^l»l,t««|TelQb«Ka»<3ii«»ii«i»# f®r. wi^ dit»rmlii®d 
t@ W k p«%« per lidLste is 0«B« ®r#ir as life® 8«ia«i" 
©f law 
St-Qtyis ®f effseets ®f pW, t«mperatur« ®f pi^tipitrntie®, 
dtg#stl<itt tJa», and is^im %wp«5r»tw« pwfWi %h&% %)m pr®|NiHtep» 
«»pl^ipi4 £m %hM @f paHadMLwi -mM Itei 
etIsmM warn m wi-lli tl» ib«meWl"l«,i"« l^®hi!3EaiMi-' 
43Mmiim3am* ijpaaitlld#® &£ p&jsMm cmiJLd 
tewe-Wf 4m t© Wm feicto'i'. ®<piTOl«ttt mi tte# a»tiil«r 8©1.«-
fe'SMIr '©ewpiex la w«l«r, 
Bim& th« mMMM^ &t reagent ia water 4s «3y 0.75 g. p®r 
lit®**, 2$ wl» 0f %im sa,tara"t«4 'atpsms 8©ltt^«s ef 
m» k m* 
pal3,»ttam{Il) pr«®«at» ieveral willigraa SAflei. «f pallaAi» 
mr& 4«teKtraif€ irf.tli thi ii-4ji®-.fr&|@r3. hmeXdg mi ^  mtt^U arm 
gimm 4a fateS* SJ. Th® gr*¥t»«triG fa®%#3f i^w fallattw ta 
is 0.22$5. 
faH® li 












3 l.M§ ' $»0 t 0.12 %M * a.os 
3 13..iS S 6,10 t.lt4 t Q,Q$ 
I 3.1^ UM 3»f6 t 0.03 
1 S*0& m.m t $M - QM 
t% .tb» »wraf® Mft&t- in %fe® &t 
idXligraa )«i?wats ©f palladiua ifas 0,0U mg. -m «; .lAttl# mm, 
tm p@r @«a% tm •§m^B of 3 to S mg. 
4 §im^ @f'^©'ijaterfe^^aws of for«ipi ioaw r»-wi.ai«i ttot .all 
#f toe oations and anions that wr© found not to '^tto tfe« 
iit««Kinati<m of palladium with U'^eti5rl-l,2»^rel®hiii;8n«di®isetl®^^ 
i® tt9t interfere ^ «a tlii li-iso-propyl derimtiw is ma»i. 
It wm .f^is^.'^t highly- charged ions lite a3»»ii»m{IIl) and 
th«riiiiiClf) t®a^d t®.•lew' pgHadiBpt.rewlts pretoaMty dut.t© 
.i«ite fMm error was ly diMtt« ©f tfa® 
S'lrolSe 
frtle W IS^ts tlftt smm mm?&e ia tii# a®that 
ii1U»af with 8«« ttat 1mm m «ff«%.. ^ 
Table 19 
Isterfereneas in the Sraviaetrie Det«f«inatiiai 
@f Pii3jfciS.ua(Il) *ith U-is©-Pr©Krl-l»2-eyelohe«iaitdl@iiidi«*»±*t 
J'a3lladia)8®' 
"aiieNft t&m& ' Merm 
Xm addAd g* lag. nf, 
Alumiiitm(in) I 2.1}0 - 0,10 
Aismonium(X) I 2.U6 * O.OU 
Geriti»{IIl) 1 2.ia • 0.09 
Fotaseioad) 1 2.U8 - 0.02 
ThoriamdV) 1 2.38 • 0.12 
Thorium(l?)® 1 2.y.8 • 0.02 
Zine(II) 1 2.50 0.00 
*2.5O I^. mi pal3La#,i^. mm] 
%a^i^ -dila^id J^rw. tli al. t® al.. 
1 1  
H  





•»»l0 laf ai«it of tfe® aiwatiig^i 
ring is «x|»jaslf» t® -prepaf®, ftai 
m% 'Wtr" 'hwi siH. 
©f bat'Is m» «€» iag»i®ift to p^para 
•Jhaw. fg i « « f l t : . « f ^  
Wf eiB3pl.^'Ssg the Iwslsgi ©SsteBX ftsd @8ii IM 
1® <paBtlti«s iwm | i® ^  »g. •!« ew®!- dt a im 
®f a ailltgraa, I»terf®renc®s mm imt moA »®Bt Intarftriag 
wte>iitl«. b» aiMi'M m As «i^<% l.^^iw«^|.«»teftaaa«^osMi"' 
itoetWji iruB fffer«d mo interfereme if oomplUpwi *itfe ©itrat# m 
t«Ptr«t®« 'Tk$ s®wral ®f a4«feii « Sati^aal i«f»a« 
r@su3.t8 aeetumte to 0.1. mg, la 
vmm '®a««s iq} te b f# iron war^ present« Imt aiM^j«Ee4 n&th 
©itpat*, it ©fferti a® iiit®i*fer«wg®« Ferliips' «®s^ ittt#r«»tijag 
iaierferenoe is'nithenitm(lll) stn®# the Mmhm ^mspXm ®f ,tlii8 
4«' iw mmw- 'before bew. 1b ^ tl»i frmtfc»ai« 
wa'^er iiitterfere i^e. ^^ aiFSsietrSeW 
ate'fcil m p^ladium if reageat i# atiied. It 
IM® fflt@te<ft l^wt' seBpisx: wtimKBSiM Wi te.ftm 
if .swidyB-tsitt ^iFiiiyitiii fytBwBtiya. WhwiSii^iye 
0@l<i iaterfemiA Hkei diterminatlimi siae® the r««g#at 
iiiii«4 it %& tte weta^.* i» ai^dii ^ oMSm 
m€ fl.ltiapl«| 'the prestfttatet g©M »«-tai bef»i» 
sdAtisB 'nByiESw# 
99 
^ |»iii>»pr^l«3.,t«»^r@l^ex8nediomdiw^ »R9 fs»i li# 
1®^ l^wieall^ -mA titwieiaay luit® siailar t® ^  imAm* 
tiw «®s«pt t» af reagent ani its mmptmxm* fJmm 
mm less 8«1AI« M mt@r m sight bd eocpeo^t ulth tte i»eini«*td 
mftigit* f»il^% tiie incr«a8ed imiglit «x^ 
9#l.ttbiU.'%'f n&lte S|3plt#ite3i@' Hw d#tllil*®SBB'liOB of 
iMiMtlity emuatSSlss ©f axlfitel ^izit nan WiMh 1 t® ti w* ^  
«i'ltei* iii'iliilta are mme«  ^'k> 0«@| if ttow 
^•"iaOMeHfararl jm mmieAjmmA with r>ffrw«1 ffiSSr® awal^min wettoMiS. 
•&t @m3i?mf 'tt« iattx^ i^^ WAt «ti0i^ t«tre4 i^  ths mmi m with tht 
only mmn wi^ Utimat Om to 











iffld ®d fop til# sfi@«1wop]^t«itete ltete®aiaaM.«»i ©f 
rfjeteeiCll) i» the r«if®' ©f S ICXX) y* 
Wm  ^ mgm  ^'s^ageat® mm  ^with rdekslCll) t@ ppodae#, 
:iat«iffliilr ' ffeit' s#iitm-8a3.t ©f 
(0^!l5)^DSSIa. h« ^  pf'^essd Iff- ktmmimit jg.. |3) 
:iMi ft ml0rim^^M • Wm aetalllii eempleic is 
isactraetiei iwm m «<|WM8 into iso-nirl ald©h»l %& iom & 
organt# fb» 1»st rmg» tm tbs iii«.teii 
^Um it i»m. S  ^ 'f • 
•F&Umim ^2^2^2' W lailMJl t;| 
CSa* 23) t© ffo* a dark red-coltared complex ^th. laiefctlClI) 
ifeieli 1» BviJMlM £»''m col«riiwteit • g®tb feriethaa®! 
«lB«, NCCgH^OH)^ (61), aad formaldcadjuie (35, 18) haf» to««i 
Sttffg.8tii(4 fojp ^ eolojrtMstrie detaiwAaatim $f iiit'fcsl. fteis# 
r«iag«aats mm ao«t applicable for nickel 4a cp,i®M.tl®®* 
fl® of niekfil and cobalt with 3-aAta?'«s@salS^lie 
»id Mb. I»®a iig@i4i®4 'Ir mA Serfats (f^), a® dark »id-
t®lo*«d eeap2^ s^fwaia# la tli® jkiw^om ptmm tte® torowa 
®o%alt -fai^psHMl is extrae'ted with fMsti-olwm loth am 
i»«l nitlt a -sfeeferoptotwitwr ttew aHowiag• d«t«wiaati«B of 
both mt-lallie 1mm im %e pmmm  ^of m&h otor, 
 ^ ft?®b»b3y tl« 'Host genefiil^ ' ss«d,«ia«i ©f ©3?f«aie f^agaat® tm 
i^etolCll) 'ts •^e-disaKiwii# • Wm ti«-4i.«KKS«s grm i^xi^ f -QCwiai)-
eC-W).-, 3?®a©ts sel®«ti"fiil^  with ao#t of tli® Waiisitioa ®«t*lB t® 
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umlwr, fl»8 'iolmti®!! was r®ai at 377 *tl3iai«i?«s ood t3i» 
«•« im aletol to lii® i-t® H-f i?sa#i» 
la t# ^ straetlon #£ tto nickel-vie-ttaxl* ««»p2j»»s 
ta^ts atm^-al ergaate Fasswmok (90) st«ii®d j l^Mm 
«f th# aiete3,*t,.3*fettfew4i»a«ii«Eia» !• r®|i©rfe#«l 
thai -Wto tpi'ttlMR ms significajit3y alt©i»i tmm tliai ©feswrod la 
ehlefisfwa U19 ©'sre^Ul sp@@%p^l.®SaBeta?i,®s33$' tw  ^
11® 1000 r* 
A mam tewowaj^ wi»d oolorteetrio t&t Ik® ietemimtiwt 
fflff aisteil witli t|f3*MtfflE»®iioae4ioxlme mm wmp&r^^ tegr R0ll«t (llJi), 
If feigl's spot test for aictoal (25) vMMk tawlirf# 
eed.<liiti<i« ef ttos aiek»l(Il) cwplex with alkalia® %pifer<»it®, a# 
e®3.w ©f tb« #®»plex is iieiafjy toat of 
nick2el(II) cwp««d and Hollet recoreraeuKied MfhSy* 
Mimmi'm mm ^  tiA# twsea msO  ^to, tl« <tot«iwl3»ti«m ©f 
aieicel in si^l (20, 57t %$ 83, 103), in US), la 
Cft), in ntiigii«{Sii«n (1), in ealei» (I), m& ia ttasf' otter 
w&twrialB • 
Mhil® l®ll«t*:S m%had is vddely emplojrtd, tl» d@09 
ant satisfy aO.! ®f tk® requirements for aa ld#a4 fli® mXw 
is wmt&hlM and fiaii* tl^ -aod a emtrol ®# tfe« pr©-
Is mmmstxj (39). Js.tt(«ffei to ii^roTO th« <|8i|«ai©»tt#ffl 1mm 
^mmA ®«seiA»t feat m%, g#, litepe«i« aai 
0raft (?|.) f"l®Ai®4 e®n®«mtrati« mi pi «ff«@t» oa tito' maljsis .aad 
i 
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A amy r#e©i?iteg pfeot®ele@^t# 
1% maaafa6ta»A %r th® Applied §0*p«imM«a vm mmA 
t© ©Wadn •&« spa.@fe?» «f «ja^l.«3E®i aai 'yeafeiil^ «% wtim© mir»-
Iss t^o, ag r^lpli#!! of ths iasti-awst I® iamA .ta §m%±m III# B 
0f tljis 
4 B@@toMH8 MsSsr# E®d@2, #f WAS 'OWEMI' t&t Q£ fii MtMixNs** 
ttBSWSS*^ £w tli&s s'toii^* 
BwfaK dx* slUca wiftt %@iid fw &£ tte sSs©rbaae® 
B®88W*toSs 46pw4Ssg '#B %lli @£ 8p66%fi88. ttHSWT '|jlVi&.Stt«*' 
ti» ®«M.® wmw eaUttemiNd t® 1® l#®03.t S«€©0» a»i 3^»0© <»» 
la dfrMeai patM l.i»»g^. 
r^i® mlwmWi^  g%mw«m9 'fttplir^d *««* ttatel® *fciai* 
Wsaft® «n> "fcbeip «ipS,fml»a%» 
^-%®i^t..4arl-J.»t-^®l^!^a0ie<ii0a®^0aE|m«# I»ag«tt gapswii, f^#-
parftd Hi <ii#©.|£ll>ei to wmmttm tl 'tf 
ittawfewi, itawitemlly pra^# 
w3yi."bi3s^s siaWYi.s3s.» 
i© rmmm tee mqw" 
l««g«3% friMl#, l^ epajwd ia l^is 
BsaseaS ^ Ji^e 
W9 
arabi«» A 'l® 'PftJf etrnt wm- :pr«p«p«d tbt fm4»w 
Sinl £llt«j«ed %& tmtm' 
»®age»t gf««b> I'r#paf«i 
m im umUm II. M this tteiis.# 
g».a»w}«««<9. yif.altwrl |>®p@UiOPlSS WE'BtS.Si®* fb@8'@ s#3ttM.itos wex^ 
ppwpsjpsS, frcM ©totsd.i*# £if'€n tivi lEtsrastiioail.. 'Mieitiil. 
Qmftm'B p'#pi»ratiim in mntlm IXX» B 
©df tfeti® 1ftW'Si#.» 
St8ii^®3pd i*r#» 
pmm4 m im^ribsA $m -BmU-m III, B «f ttis 
AH #f ttie ©'itoir «bi«4#als ia %Hb Him#' «•» 
mialllF# 
•• , fhi sp^tfQphttffliiila'i®^ m«tfe®ig im 'Sie-laii, ,«p|jriiig: Tie** 
il©jES*«i, involwd determination «f IMto, ®xidi®i«l «©Bipl«ai ia 
#f tfee' .smepiaiM in 
aai iit«p»i»M» &i tt® laiokel(II) coaplejE' ia ©hjorafem 
fto ^€it®A ©Mifto* lift® stmiiet m i^mt mO. 
»@t m§pmf im ^ Pmmw a»a 'BmMs iM hxm 
momBataU  ^«ppU.«i tto® smsp®iisita mWm4 t® atotoi -wpicgrJag 
m a »i«eat, Tkiw rsp^rtei tbat t&® 
13§ 
w»8 ©at sp®«4it3. prWRtttioiMi mi itu®® th® 
fttftk %hm •«»« ^  MtlM4Bifi.r©a MJiliraa, l*pepalar® shrnm 
1® ft fiuit»r» 1# its«m»s«4 :4ii SI, » ®f tbi® tliMif# tfeis 
ft«ik is ft faa<?tt« of siae swA,. 
%wre -©f pr«eipit»ti®B aai trS»« -©f itpsfMsO®. woM ,tii# 
absorljaiit## 
S#wa4 were carried m% m% msi^ 9m% 
©f @M l&e absorbance aai pfSitiim M ^  f«ak 
ii»« It i» mm iwm fniklM •» «»%• if im» tettpaaraiww' of 
pemif$.%&Mm i» 3#and 30* 0., •wiy Mltle %Tmt rwimlt®. 
f abliB 20 
lff#©t of faatperaiw* « ^  Speotrophotomatoi® 
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SJjs®#  ^iwclMM t® Tm- Tised f  ^the »peotr©|^ ®t0wliKi® dttir-
^mUm mm t® be lif© ada-JiaAfrd® fe-ia£|,- il wm felt tfeat tt# 
lww]^riiti»» ®f t^mmWum ^  tiw affeet' tfe» p®si-
Mm ®f ttt® |»at m wiil m fte ef^t @f tewpsi*-  ^
t«E» «. «tlis»Ftl« |>eak is gtiPBa %m fafeiji t| -aM 11 ©s« fee 
llg 
tte&t if is ImM b»%w»«i 20* aai 30* S,, 
mm «jKria? ia 
m  ^^ p>rgiti» ®f ^pp«oipiiatioa.*iw ta»fei«#d aJitw 0. 
ttoi tkiOfiaw* tft« pt-«k iififftifcsts awi, to- f®ak »Mfts. t® 
i»«TOl.#jigtto« JOii-#, it irtg&t toi aett%i«<i •&«% if tl® -Nsfsfat^t ®f 
|sNioipitati<» *ai lit elevated temperatxir«s i«i is 
sw^j^piai wn® dig«s"l»4 tm mr i®i«% tf %i»»t «iT©r p-ediSMii 
iaepiwti martaKai', • Osm wotad eertairOy- expect tfeii »im» Ag«stiOTk 
«faia.3y •JTOSalts la Ito® immmUm ef J&r  ^ef^-stal*,-
fftm» 11 
Iffiit M Tanperature on the Speotrophotawftlila &i 
f«a.l.iitlm(II) -with i».-Metlgrl-l,2'<ycloh»*i«»i|#i«iitis£l^ ia Wftttr 
'^ £ ^pBsipS'teM.W Jkbsorbascfi FiNSitin 
* i, iiill,iBd®:|«iwB 
i 0.074 Uf 
» 0.07# 
m 0.077 kn 
I© 0.076 ^?1 
to 0,075 kit 
$$• 0.075 kn 
m 0,Q7k Ii7fc 
7© 0.073 k f $  
m 
A ©lOitoramoa ©wfB i«t»f»ioftit@a 
af piOladiaiii iri^  pr^^mmA Ir taMs  ^ rmtlmM $mm%» ®f * &^a^m4. 
pmX&MsmiXt) fewltofst®' mMUm ®ai immim th# gwpeiisioiii 
.3P«i^ !4i« ill® ftoe »@ lislti |a faWL® a®d are 
p]Lolt®d ia fig, i. the itb®®i?|>'IS.fi%'m .ieltiiiijiii fro® "Uie aftrag# 
gl^l^s eaUtea'lltft ®arwis i» aksmhmme aai-lNi p#r 
pgr milliliter p®r t»at4»etir# 'ftts w«14 giw a Yito®' 
if' $,79 m IS'^ f«r Ite# «tl«' 
Tte j'oHsisiiS iE tte g^pniitltt^ nas av 
followi'. fte ssbbIs mllrfdtiHB' IBS' 'iilase6 ia a . flasM ^f»4 
«lmt«i t® tt®«r%" I© i4% water. Oh® ml# •«!' a J§ pir eent 
8»lati«i «f p» iraM® was SMliti along with tuffleiaat ©©®@«®%'a%B<i 
]^4ro@iilori.0 a«M  ^'l«f«r Ik® pH to betweea ©» m<i t«®, &m al, 
«if ft «ateat#a, ataeow -of ii-^tlirl-ljI-^loteKaMdioj^^ 
«ii<«^ vm intro<luc«4 mA after dilutiiag to 100,0 iil»|, th® iol»»' 
%im 'mm wall shatess, After %m hffm»§^ tt« m&p@mX»m mm raai 
sp8ctrophot«tt«r Ja 1,001-, -mi. 2j0,€i©-*©», 
©an® at 111® .*illiialcrons. 
lBl«rferwa«® wtr® '^'fraparlHi tto» M»{fc««e'tlgrl» 
l#-S^@l©l®3£a3aedioneA®aciaftt©-H,K*)palladiua(n) sasfWMlw ia ^ • 
pras@33#® ef foraigia t®a®, a« ioaa added 9m M&%»4 M fs^las 25 
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CONCENTRATION,/ Pd (tt)/ML 
FIG. 6 SPECTROPHOTOMETRIC DETERMINATION OF Pcl(E) WITH 4-METHYL-
1,2-CYCLOHEXANEDiONEDIOXIME AT 470m> IN AQUEOUS SUSPENSION. 




AniirKls Xnterfesmmes In th® Speetrophotcnustrlc 
&£ fAladitmdl) with U^ti^l-l,2-cyclohiaEamdioiietfli«iai» 





tibsswed 'H'Ww*w* WW "P* ter®r 
Asst*^ 1000 0.0^ * ttOOl 
mm §»$79 - 0»01S 
100 Qsm 0*00© 
iteeroSdS' 1000 §m094 - o,mi 
MO0 &4&f4 - o,mi 
'Qhironft'lit 1000 ©•101 • o.ool 
1000 0.,®f3 - §^©A 
ii-te-at# 100 0.09S> • omn. 
Em,^  100 0.096 - #..001 
m 0*Sf| - 0.«Jt 
Rteoifii® 1000 ©•Ofi - 0.001 
100 0.000 
fitrnl® 1000 0,097 
'SboailEl® . . ,  im 0,097 o,Qm 
WmnMjarm^ 10^  &,m • o.oot 
Sulfate 1000 0,096 - 0.002 
1000 <• 0.008 
'ijm o,§m * Q.,mi 
m 












l&terferenses in the SpeetrophotoBiotrlc Betiimimtiott 
0f failiAaa(lI) with U-H©thyl-l,2-^eloh«xa»«dton«di0iiiii 







































©*lBtTim(n) 100 0.098 # 0,001 
Ceriua(ni) 100 0.100 O.M'I 
S1BP^4»BCII!|) W - 0.«3| 
1000 o.o?6 * 0.001 
^©pfefCtl) 1000 • 0.001 
S®M(I) 100 # 
100 0.087 - 0.010 
Irmrnim) 0.»l©t • 0.^ 001 
Iron(ll) 100 #•#13 §.§3k 
Irrnim) m . • ®.iS% • §.,011 
Iron(IIl)*' 100 0.098 * e.001 
'IitotlttBmCni) 100 0,091 - 0,§m 
Lead<Il)® 100 0.096 - 0.©01 
Li-^m(l) 1000 0.096 o,m 
&ga«!Sl«CS) 100 o.e» 
100 0.099 • 0.001 
mrnmriU} 100 0.2J03 ©.Oil 
»i«iisslCH) 1» 0.098 • ©.©01 
PlatlnOT(Il) 100 0.102 • ©•.001 
!» 0»em • t.oii 
IheBimda) %m ©.i®0- • 0.003 

St«ajg m4. ai«®t8 iatwrfftj*® with 
mimM,m$ bat 0« '%e elimiaatii#^, ^'iri^laaiiw^^oetterli#' 
mm adiii t« th# ^antitgiiig i«sat^ ' t© dis t^ir«r th®'iy iatiMefere»«« «»i 
f«4to8iiig »*t»riaai( wnsit «aditio®-«f mrlmiW) i«B. 
iiwClii)# jf««ts«i witfe 
r«ag«at m% Wm pC jwitd t« tem colored ccKapJaww* &« i«aa i»t«r» 
wi re'tei«i If «Ki,Aitt®a t# tb« lr«ii(H;i) state' aad 
tl>M fUsBrlS® or ph®spiB'te8.;« liwgiB msmsts 0^' st^t 
elistitsteS iiui M tb@ s-lilsrtihB to 6 w^lay 
©hl&rie aeid. 
!»• Ghlorofom 9Qlutl,eit» la order to ppsfsat iaterf^rewt ^  
%lm hlfWy colored Biat®rialS|. it was thought that tiwi |}a3Jjidi«C'S) 
«iM j^ae jstfltt te« «tiaist®d i»t@ tMlerofsm apA mmi. ia tiw ©rgiffiie 
•fmm* It Ha# mat t^  ®iitraeti« wwld ©iter Bt diffioii3.%' 
siai® iwt«AJ4<? ©c^S.«3Mi« &t 
w0m mMWs ia chlorofor®, A Man of tlie #f»ftr»i of th©-
i» ©Kterofofa rtwalnd m abswi^ iw p«a  ^at SO milWu&Bwmm, Fig* 3* 
It 'wiw daeiiii that this p@rt£ wM fe»' sp«©^»* 
ptotoMtrl© t^»i^ »tioii ^®f •palladtoa sSme r«.»f«at di9e» not 
abmfh at t^ wrelei^^ 
fhn pretsdura mwim^ for' tits jpr»«ifitiiti«- ©f 'ttos palladiw 
f©^l« wm th« a*»» as matd ta preparation #f tfe® a<iae®«» 
0iifp«a«i®ii ®»ei}t that the ,gw ariibic was oaitted# Afltr &m femn. 
0 
to 
-J NJI W fr -xi 
• :« :« VI H N» 
to Pd 
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fh« rnUm ffif -to fei i.280^ tad mUw 
rnU-QmU-^W 3ik*9 X 10^» fhi» waas w^ei is mm. 
mrm- tims m s«»l%liw m fe® -smspeasio® 
412, 'af fei i@»B that iwr« .iaw^Hiatti a# {»©s®lbl» iat^s^ 
ffiwwas la •%# ai*8p®iisi®a a#«b®i liso: atwiiad'using tli» 
«ctw®ti®a into chloroform. 411 ©f l&s- i&^rSmmmSm mm tfe® «8M 
wweFfc' for "Mie fi^t that speeles,- sa@fa as etePioiiEnClII) ^ 
a© Jjit«rf#r®»». Iwm nas ©cwi^aiwd «§ th® fl«erii»» 
m tartrate to avoid taterf«f®a®».» Ea-^SBimCin) 
rwa@t*di i^tb tte dStWSsB t# f©fwi ati axtrMtatolit s]M@ii@8 dai^ssd 
riff* iri- w -WifcMk s. JeW' iwdLjl^i^ 3r@|8^ykw|SI JTC®^ 
ii3«i« paUWakm was s# @asily eactrMtad iato- fttortfom aai. 
iaterralned -with Isnreased sensitivitgr, it vm oh-ftmn to att«»gt 
%Tm mam matteoi ultfc nickel(Il), fii® bis(lt»wtlfri*l,t»0y®l#li!wia®t«»' 
•Ai«iil«3taato-i|It-|ai@lgil|i:i:J mi pp«oipita1«i ia a IS&-®1. 
sapsumtoif fteiwl If'th® addition of 5 ®l. of ^ per eant mnm^mn 
•^®tat# mi 1 ml, of a patwatad li-»etl?rl-»l#t»qy«lofcM»auwiii@Ba* 
M.mdm soluti«i» After oiw hoitr the preoipitat# «i® 
«itk tteiw ?««lt pQwti&m of eWL&totwm* fh® orfioi©' ]^mm»' 'wsra 
plana# ia a wlwitrit itmk m& dil\it«d t©' ^<Awm nAtb 
«hl®r®fwm« Aft«F- diyijsg with 0.5 g. of aiifcgrdP®»s «»dii« aiilfat## 
tl« solm^os 'wm mmi at 3SJ ffiilliM.©roa»» A solatia ®f tli® aioleal 
empim !» chlorofom ted teawft-.preriously seamed on .th» Qarf si»©-> 
trophotowtar' aiMl m a1Ns«rpti«. peak at 383 miUlaiertaaa oiaoawa for 
tb®, -aniulytit-al fist omrwi^if rap-otooed.ia, fig, !• 
126 
4 slwilari wm wit® prepai^d iiitk tetwi «i««amti«s 
^ miMMtl 'aoi iim mm 'f&M* tS, ftar«« ^t®mi»R%i@aa 
•mm maM tm ©aeh ®©ae«t»lrttti« •«# 
fiia* IS . 
iaM,brati<m Carw '£m tia® Spectrophota»etri« letepHiaaMi® 
©f Niek»l(II) U-Methyl»l,2-eyclol3»»a«(44s«i«&<«i»i 
i» f faXorofopm Solmtiwft 
lli'tolCn) coneeii^ti« 
f per ml. 
j.bSOK'teM#' 
«.# f .©If t .0,002 
t»m 0,082 - 0,0&^ 
i.m 0.118 
tM - •#•»& 
i.H? - ©.i®^ 
k,m f,|t7 • 0.000 
6,i0 ©.ia.? 10.009 
j.m ©.fciit 10.006 
$M %M$ t t.o©? 
0.411 t 0,#0® 
fig* I i» a f»l«% dt ^3m 4m%a. 9i 'faJ^ 2t mi it ia eeea & 
tt^iAgfafe line earn ^  a slope of O.O67I. ^ awrag# 
^ ,1# ittewiaatiw. «f 'liw mMkmMm ®wf« ta •©•OQlt. 
ab»«r%awte or ©.06 t ^  Biatel :^llj.ll«p.. a® m&2m 
«te80l«ptiTA%'- ©a3®tt3jift®8 t© !»• $,fh X 
0.5 






3.0 20 4.0 7.0 8.0 5.0 6.0 
CONCENTRATION ,/Ni(II)/ML . 
FIG. 7 SPECTROPHOTOMETRIC DETERMINATION OF Ni(II) WITH 4-METHYL-
I, 2-CYCLOHEXANEDIONEDIOXIME AT 383m/x IN CHLOROFORM SOLUTION 
USING 1.000 cm. CELLS. 
128 
fM iwMtfmmmrnn ®Jf Wm mwm (fftfel® W) md it 
ma fmmi tteat utt &£ iw ttet lal««fw»d uritk pOAa^lw 93m 
with -wAMMw tu mmiMm ©opparCll), 
pailaiMw ©«ms0i W«li mfal-lt if special prwttess mm m% 
fi» e»ipiiN(lI) mm mi. cscKsplexed wim tie etbalt 
'wi' •wiit.sfi -stM litis eM a»^-
psHsSin uss *stii.lsi4 .Its' tfffwrelitt' @'smplji3c idLtifo "fehs <i#ti6iMiStii*%4i@B 
fawi»# «it *1 m 0.- «t I,.. Sraa Htm riwiwi m iW9) • 
A, Hatiwsl s®^ls ifiis 
memm^ m • 1 j^r ®«a% tm & iil*T 
Table if 
Sffest «f Foreign Ions on tho Speotrophotomeiario ftDteimim'ym 
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» 3A.I - a.i 
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' f ^ ^ •mrm 
Silirerd), I.ead(Il)^ ' m ' r  %k,9 ^ 0,1 
©tirwSiwClXS) " • w§ •• %$.$ • ©.1 
i»fe«lt(ll) 2JO0, #.f *B.9 
i®pp®3p(,ii) m m^6 
m»t • # S*1 
H^Ciil) 1^' 1S#1 # 3*1 
laih#siii»ClIl) m m,$ * 
Palladi^im(n)® m- * ®*1 
Ii«it^wi®#l9iaitat«( III)- W&- lS.i t 0.1 
15.1 • ©•! 
Ii?e«(IIl)^ .iai- U.i • 0*2 
ehloriit., 
Sulfat# im 154 • ©.1 
Phosphate^ Il4tap»%% 
fartrat® im Ik*9 , - ©•! 
MiwteaK(IIl)® W , 1  - li..i • -©•§ 
Y mm 
'Snft^K c ii>-«(»'i^ <a %i, Ill .-Jii 
^ir«©%8d m 
®H,B.S. a.lm^mm-'hm* slier# to t ef aieisal, ^xmm 
4e%ermiiiatiO930 • 
130 
ffc« ©f |*i#®-propyl-l,2-C3r@l©feai(affl»«ii.M«iiciaEiia»- %& 
th@ -^fe^ imiaatlon of niclpl i»i palla&iia wm 
bM t%-wm f«ai that %lm s«« p?f@»i»3?«-a' a®plfi!r«€ tm 
••with !4?««th|y'X-l,2-cyoloh«wi»ii®M^4i«dl»® tamli 
Hm. »pp3J.»i, Wm ••©©nrw »i iat®i^«w»wse« 'Ir 
illtatleal %& tb» i»iolog, 
tiftlf -af me @«M hs obtained Ir "fefc® «®3f« iisiil^ 
&t tb# i^t$ tito •istspM'titot* 
,%•• large voloffies of water 'A%k waU. fDlwes ef 
«Etim®3f psall concentrationa &i a«# pOJjiAw 
bt in ?able 30 indioatea tlHi •mmmtmttmm 
©m b« ietiwmijwi Ir method along tlia mntm* 
fable 30 
Oetez%ination of a^U Concentratiosoa 
of mck»l(lX) and Palladim(Xl) in Water 
with U-«iso»]^ op!rl~lj2»cjcloheKi^ «dionedio]d3Mi 
X^ si)^' ' ' ' Si®n®i^1®*atAi@o 
sbtiisbt .luitoli aqueous pv»ay«ff f®®ail Bistw 
f F.p.», t $ 
Hi(Il), 51.2 $1.0 ©.I 
Ki(Il), 51.2 ©.1 U8.^  5,0 
Pd(ii), 5i.f e,| 5©,l %e 
Pd(IX|, |l.t it,l 
&• 
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fitetor wi. 20 tiaws ttei tlw ae%li®<l rep0irti»a fer 
fSia), fte •m3i^ 'iMimieimmm foaat «e^« a®t 1m 
.swewS 1M rtiSliSjti* *«# It- INP pisiJil.'bl# %& dlsSlll mri^ *^118 
fts 'l@'fei*@iii.de» 
'wm #tsf«iaii ly ©xtrwfetiw ^  liie iisactae 0b«3jite 
iM%Q fhlwsf«» ami ^  m$J& n^^Batafes • ®f Ite4» msttooA smv 
i^WiTOSi KPV ibte SiBS'JPS'WS IJA ftStid i^lto 
r«BWft$, '@!f 40iMi ShsS 'aini 
iafo '^m 1 t® Ifii® r &m fee, iettmiaaid %© 
% p@r emt% m ©•! y« 
Interf®!*!!®®# id'Wa ^ mm im with «ly rali&ialw imimr^ 
fejpisg efwi iA lilt iwwstos® uC sebslSy 
Ci&4 panarf^iMM iB^fSsre wyimais 0@g^3i9Eed an §|»py«?prt.a%f 
smlm-* 
fbe stilktag fwte ©f %0 •s«l>s'yitmt#i 
is 'Wm ©f liw-wetal @9BfJ«8»S' ia @W.®yof©3m 
aM IMs fi«t« aateii ^tsifel# tJMi ®f sal-f ,p,,H.. 
©f iKBd pallAiliw ^  liWi# T®lsa*.s ©f witar as 
-l^-isii^^opyl-ljg-cyel^liiaWttiiaon^diocdJ^ ©«»|ilj«ie«a. ffeds i# 
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psagilil® te©«a f©r ttte 
M.« of eqai-Miaia®® Awaa^ th©®« »©8% mied wm 
f&tmU.me%r±&'p @o«^e%<»«1srtii, »ap«t»ttrle, aai fisitii «®*h©i8. 
Witt'ttoi. of .eol«i»»''toi» icai si)®«tropli,ot0R«%»r8t s«wi«l 
iawBstig«tor»' »tlempt«d' t# improw m ^  tisaii. ag-ttioiB witto tiw 
idLd of II. poija't# 
fl» flwtt mmwmBia% of « eolor thwaft m a m«aa8 
of m end point was reported Igr HsM mi iaaai-Beeldnf 
ia tfW6 i$3)m -«Bplcsr«^ tJAs iw-tJiod ia ©omjwietion-litii 'ttet 
la 3928, Muller »i Partaidge (81) dosori^ a pliotoelettri® 
a^parat«s im «ttte«aMe titrations mployinf a phototolieix aa 
«sipaifl#r,. & reliiy, m b«pit mlrnm* fkw wsnf® 
to perfoCT aoidjunetric, alkaliBiotrio, pom^aimtSf dio'brottftttt, 
aisd ioi«metric titrations with tfeia apparatus. Alao, tfe« pi9«ipi"' 
tfttion titrai^oa &£• ©felorid# witb stlmat.mm mpme%m€ to b# possible. 
Sewal oiter wrkers during the past %m denaies tevn appliwi 
th® photowBtrie «ai i^iat to mas^ titrations- Cl®f» HI# 51). 
liran-o (5'I# S3) has «s]^®ial3y astiw in field and has 
tnplifed tiiis »®tl!oi,t© several Qmrntm titratioaa. 
liMgfatay liohtfl® a»4 Kindt (8ii) applied t^ photometric »»th®i 
to th® •iet®-i»in«Mis« of fluoride with 'Uiorium. Ilisiarin salfoaate 
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fMlorofefffi. S. F.*-gr»de ea«©ftwt w*s I® tmmm 
Ii1%3. l#ag«i gFad»., 
Stusgtat gi?aii»» IVeparei 
jto IMs 
ieaftat gjfaie, fr#-
pasii ia ^3iM iitte®ratOfir» 
Stagwst goalie# fm-» 
pami. M this l®is«r«t0ty. 
StoiiaM atotel pwrtblorftt®#, frepared m In iwietie® 
Xfi 9 €f 1tesi». AH. otliigr QliMi^als maei Ib tklji wrk 'ir«i« 
ir«ageat-g3ps^ 
e« .&|»rSa(«t^ 
iii®® me aif'toi -with 'riM^mdrnw is •©el^red 
iM tfe« mmtion idrtTaally fcraplete, it nm mmght that fet 
itqtii'Wia^ae# pstat #f » Mtritti©a «f aAstoi with a eoiiM 
to®' ptotastt^telsNilJigr. 
«. S»lef«ii»-UQ» at s^etetlt f# 'ifteiwijw th« pwstMlliy #f 
« phstiWfteie titration an aqatsas nusipeaiitii &£ tbe aieioel-
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f  i l l  
lU3 
fmrn 31 
fiLjaetltes ©f freclpitfttion of Mietesl 
vt-lh It»l®t^l«lg2*oyolobsxan6dl^ii®idyi« 
Mti# — O IHMS MMwt wMliim' 
iiit4y.y 
' fraistiiii of 
&.m 0.019 §,M 
• --0,7$ '0#928 0.15 
1.00 ©..§37 
0,m ©,ff 
i,m 0.066 ©.3? 
S*§0 0.077 G.M 
3,00 0.088 oM 
h,oo O.iOU o.SF 
6,0© ©.It? ©.la 
10.« 0.163. O.fl 
0.166 O.fE 
o.m O.f? 
aiiedf ^ f iM. 'M© »!-,• 
H.§ mlrn ©f S».OCa meaJBP' iMflAii. 
eoipliBE «4 381 Mllll3rt#w»affl# fM.» aiaetw® wm fow»d to- 4ia» 
80i"W w^oati of iwrpualt tal.'ls# 
fiire *1# ®f a ©•^3. a®l«p p^eMicspmte seltttiem iitr« 
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Q.n 0.021 •38 
o.oto 
o.oUli 
im o.o5ii .7t 
o.@# . .SI 
3.00 o.iis M 
3,m M 
k»m •§.MI • 
6.00 Q M f  M 
if,.Qi 0.071 ,91 
mm 0.072 .9$ 
• iss^ywi ^ t« 
%»© sd..' ®f 
Att»pts't® ti'femte pailaiiwi la tlw aSaa^ #0l-w«it of jwitlMW©!.-
®h|^ref®»-wat»r mm IWle tl® ti»» '^w».fGi4rf4 £ot 99 
ptr ewEit color vm r®«tt6.®i t@ eM atomtis., thi» is sMU. 























1.0 3.0 3.5 4.0 
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I *> ? O P 
TITRANT ADDED, ML. 
FI6.8 PHOTOMETRIC TITRATION OF 180/ OF Ni{II) WITH 1.340x10" 
NORMAL 4PROPYL-I, 2-CYCLOHEXANEDIONEDIOXIME AT 383m/i.. 
E N D  P O I N T  F O U N D ,  2 . 2 8 m l . .  
m 
fh» of mv9T@l t4trii1i4©n® &t gtaatei »i#ie«l «aapl«« 
mm la f8»« I3» for li Ibtermlaam®®® me&T mm * % y 
iteleh wa# pur-liaUy <itt@ to tto® mrov In ei»liwiy (si Hi® 
wpJlsfttd.* 
fable 33 
^ Several NickBl(Il) Saapl»s 
Titraat^ HictaA 
added fOUBd llT« 
t «3., Y T 
• 'iA 
8fT 3*fS m% - 6 
8f? U.Ol 900 * 1 
118 l.tt 710 • 0 
?ia .3»lh , 705 - 13 
fIS 10»a i ©.03^ 717 - t - 1 
m 10 - 13 
$n t.M 5.^ ,. - S 
•to® 6»€(i • • m$ * 3 - $ 
I5f m * t 
10 1.58 356 - 1 
17f •Si Iff- ^ 13 
IB .IS III - k 
X lO"^ molar dioxija^ii 
3E 10"^ molar 
X fflolar tlariw S.®##. 
al«ljim«>ltfMaie allor* Ho. 65ft* 
Hif 
la ^  Qmm tte "litxwt 'wni dillm'toi « |jevp»r 
MQ-llWttda OiM &£ itelMi SSffitolaS '"»* a Ma^AMiwal tiMywtM of 
amplM' 'MA' it nm ^ «»i»iwii ui^ aa. ai»ra®B «»» * 3 j mt 
t#l p#3r ©iot im & to>»Y it«Bi|i«* 
IMJ# -fte-^i^itots «« i»*y spweifi® for tlw Fa?®®il>itiiti.<«i 
alcteelt «« ttt all.tptfifie Sa tb«ir e!»fl«*iiii '^ilitiss*-
M4a^3;f' »^.1i ©# #t.# 'taptoSSSiw Mtsls' iwx. ee^leaieg 
&t Itese mmfUjmm m^ . Mgfe^  Xt «•§» Wmmi&mi, eaqje&M 
liMlt WitiM llltwl'i®® idktil tte ^ w^;i^tenil 
'^bei wttsAe 
T*Mi db If ||«> Jj^ Hi Iiniimi Bill aa M —I —-. -i- jiii -frr I m ^-w lih- in? aiM m" *T n v lSlM •!» jn •j^'iltt -iiMnini ifr •*• --
Ai^KK^IS WMplfit ^ liSS'tosS, suz'syl^. wt tte mt ultb 
nie&el aliMMi.' 
%l3l%SKI?'3^S^I*®3ll@NEI^ HREII!^ SiW-S6l -OiEliB' 1116^ 13^ 
tftMm &£ Wm mi&riiA im tto »la»i soXvtnt wmdf mmtimr dw 
wit@M>'M «itiaBg^»Mit <10 i^ am tt eenpl^Ei to 
3iletoilt mA & iMJ'A i»i» to of a str^«r' empMx tfitli 
alelBil.ClI) tte 4S'0eS*6» 'XHSifSM?®!!®#' sam giswi 1« 
»1» III , 
th« first of tetexfwwMii iiaeteiwi %1m mw i«®l% biwijje 
iwt»3l« Wm% tme^. %&' mi pf»elpita<»- m. ttoe tasst® salts. 
M#»t 'Of' %imm mm 'lisM ta selattw -witb tiurfe»tt m ««tiit«* 
m-
t mm % 
Ia^rf«f»aces ia the Photosaetrio fitraM.®a af 
wi^ U-isQ'wfl'opfsrl-l, 2-C3rcloh®xan#iiiM«4iiiidl»i 
sdSpS 








Mthium(l), A»ionltjm(l) m m ©.0 
Galcium(Il), Stron.ti«»(ll), 
B«rlum(Il)jr MagnesltueClX) f 
BeiylUttiaCn) m m • 2»0 
Aliiglffljm(III). Thoriuad?), |>a£tliitnsm(IIl)« Ceritas(in) m m •» I®-,© 
Lead(H), CadmimCn), 
Zine<IX), Aodtate 30 m% • 1,0 
SilwCll, M- * l,Q 
» 3^ o.e 
6 w*i.ii®C » m • i|.*Cli 
Iren(II) m 
l3P®n(II) 1 ' lit t.© 
M Xa'^rfiWts 
Irondll)® 1 MX • It© 
e©fpei?(.II) M 
eopp«rCxi) 3 mi. • 3L,® 
m m 0.:© 
wmMMmillf m% • 1.0 
» m l.§ 
Wi 
frnll# $k iQmUMm0 




f«Wi# f few T 
4€#talNi.p m J&n • 2.0 
3©. lat«*C«3m8 
Cyaaiyitt m Inlterfersc *(»«» *r^F<» mi "iNfc wBi 
mmf m ®Jrw® 
iSditoSe 
^M-Wrai^s^ sddyeidft 
%airl«Hle i^M smm* 
^jiW, iipiii^lMiitlM®# •iiti, 
*^aal^ ©«ipte, 
•^ fi aijmstttf t© I uitto 
iMgii. 
fto® i«g that igniro37®«i »ai ets^ set nmtewsf^lXy are 
tltiffiiiaCSlI, tfeamwCD., Madl), biiwttC.HI), «i »iw»leClIlK 
s«@^ %p® w£ in$wf«rt»% mmUm wlth -Wi# r®ag«at, ma 
limited t® «®pp#rClI>, lr«ai(Il), iron(Ill), Q«^«a.tCl2)# »n«l 
rmttaraiwaClIl). o®liia.t ia-bisftrsJMt' ii» by CTigi.M«4wg ^ 
6«pl«i4aif wt%b m€ mwrnm mA «&©• e»f^r VM mi 
eisi^1m9d thlooyaaate* 4^ siaplar metiiitod for l^bt nwirral of Ixw aM 
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3.0 4.0 5iO 
TITRANT ADDED, ML. 
FI6.9 photometric TITRATION OF 280 / Ni OT) WITH 1.340x10"^ 
NORMAL 4-1^-PROPYL- 1,2-CYCLOHEXANEDIONEDIOXIME AT 383m/x. 
IN THE PRESENCE OF 3mg. OF FeOir) AND DIPIVOYLMETHANE. EN D 
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PhotOBietric Titration of 
utth it-t®rt»A3c^l-l,2H^elohexaniK^wi4ii^dyiii* 
iteteei. fSWA® BsPF©!* 
•y t 
UM^ 30.0 0,0 
m,3t if.i • §,f 
II..I t #.3 
11,62 30.1 • 0.1 
n,s9 30.0 ©•0 
le.fs 28.U " Xm6 
30.6 - 0,6 
2?.6 - 0.ii 
^awlength wm M$ wlllimierons. 
%ie3dijit us®' ©•fl®K3fiS «fia«r» 
t «3f aittoil, st^ i* 
a*' A titrnMom #f' 
paila^wCll) «ltai U-iso-proi?rl»l*2-cyelohflx«wi(ii®iie<li«idjai« 
ing Dte© mm» pmmiams &§• ;ibi- pmiMl to fe# 
«Bsa@««a8fiil 'te# to 'ttae &lm 40m3sm^^^ of *lw @0l^r» 
sis«asi0» was twmwy 
3»rii #1»o3pp«.« etf Mgfet Ir, iil®,toR3.'-vi©-di«iBai 
afi&wm m &ppmptm^ '^ te apply a ftetwelPi® m«tl*®d U 
^ «a^ p0tot of a •UMsM.m 'aieiEeKlI)' i4tb 
ftot att«aft to titr&t® ta iiwt»r solutioa wm a@t 8w«f»JPil im 
t© Taiaf«T®i?afel8 Idraeti®® ixmS^wi^ in'. |to» eeraftlj®*, 
?fe» #biriTOS tiit0f, t© tiy tli«a «as ti.t;r«ti@B i® » the 
«a^l«K wm lest -&€ tb® pp»Tl«i#3y i»»fiarilwii dieacia» 
©•h»lat«S' iiitfe- '^ 1m% mm #a2y slifhtly selatel®. tm mm% mXmn'Wt 'bat 
tisi® la net ttoi ««iit im th« aliphatic i«!»®titet»€ 
myi .inwistig&t#*! ft# 
* titiiat fw atotel .iBii li# fiiolpi^tjde mwIIiM ptwmi to 'te ajpli* 
@afe]te tm i^^attag "fe® «^ST(«l«wit'pttat* 'Is #ri»r't© l»«p %lm 
ttwi»® ia »©l,m1i.©a «id uli® tesep' ^ imorgimie ialti trm 
pte«ifit&Mag» a mimi- s&l^t vas emploret*. A isixte# nf ® p«r 
nmM «bX#i*©sf@s»i li 'per ®«t wati«» # p«r .t«ot aetlw®©! wm 
foaart t© fe® satisfactory. »». ^M. ifat iioadm# #«pl«x 
ia iolmiioa,: t^ wat»? raateei m«ta|ii.8 salt® solmbl», tfe« 
»%«aol sfforiit a l«s»oi«a»€wai ®®laition, 
fh@ mwleaftk f®3? pfeotonstrt# ^%»mdm%im of tto«^ 
«M p»iat wa® ji«t sfitleal aai aa^n^sra ia rajBge of 300 t® lj00 






I I 1 
m 
mm used ftii -tttfiat# Mlmmu m4 tto-tta-ll* ml. wmm 
for ;®f ,J® t stokel and ft 
mtte «n «mw^9 wwot^ ^ Q»$ r i»»s ttowa I f»r 
. ttog fcp«etJ3|3rl-> U-iso-ppopyl», and 
f&m «33. imm §«» 
ri»@rpti«a ipeetrum la ohloroform solutio® a®«p||r tito sawi 
0'taMl#s!L pl^^slosX %hM 
for tha phot<»Betirl« MtaPalsl®® of 
•anil am^Bife® of nickal*. ll» intarferencao inve^Liai tiith iletajp-
•.'WtoatS.®# ^ ii$i^#fi .w# '@€ew^ ta alii .Siawa ^.asidiaas* 
fht ions af those studied that cannot la p«asaat in amy 
foi* mm Hi# rttths^^dll), cyanide, oitra-^, »d all^atettii^ywiBMi 
t®t*ai»at»<»# and iron are troublascma mA mat tea 9mp%m  ^
is ©riar to «ip@i4 their intarfarenea. Thioqfteata KfiU <K»|»3.a3c 
^api^r in, iwsll .««iiti, as will dipivogrtoatbiaw, tet &tm- tttwititiaa 
®f eafptr mwat ba ramotad froK ^  solution, «s amp-
f«r«ta la SiSid solution proved 1» toe aatiefaetoiy* Iran ©ffars Itea 
am %p«. €C tttta^fawat* «ite Ifee titrati^w 'aad, eaa la iispasad of 
ixi sama' ^wtowr aa ooppar* 
Cobalt intarfars as might ba expeotad but @«i b« mmmmi. Igr 
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I  
p»tibiA ••teii ®f %im 
•»ttgetpttMii,%';'#l' tfe® -©(implsx wi^ time c©rtaiii%', fM mm% m^mm 
•©f/lii# «ea^i« t® m% iKow. aad it 'Iss ^ta tteAt ^  
«iefc@3. btts 'm H, UXt ®r !?• Hast it 
i8 probab3y III ®r If aai wimm the III state of aietel i«mM pistesf 
•mm and ^  If. stat#' Imw mm » 
diffepniti«ti« fi0a34 p'AiftJy !»• mt^ m "tlw latin @f &. «aga®tl« 
stit^ *. 
1^# '©f t0 
ti«is, iron is usuaUy as interference and it sm®#, ®ia@e aieteel 
#a3y two dioxiw groups for formation ©f a etabl^ -Qmpim 
•mA ir«9l aNi«i«to»® three, a sterioally hindered «ii«xiwi,*i#tt ^ 
prepared that would diacourage the formation of iS «i%«bidrai «!»-
©2.«i niShottt interfiHPiiiK *ith & ssisrewtiLiiiar ©astil'lsaratiem* 
I, Wm mmmsi^  the i^iatawitrte' titratiDa 
*e%0d. t© %« ^termination of niekel with a siggeeti liw 
i^iOleatliaa: ®f ©tbtr obelating' reag«R"l». tm titeattoB of biu  ^
B«stals. Possibly iron could be titrated with l,i©*i&®aaiittap©M3ai er 
&. phenol and copper with a dioxiae. Certainly ^ nlWi %Jm abiwlaiiee of 
•©to3jitisg_rii«®«»^ siradlablu .«iit tfeii' aataiUMj lea fould be 
titrated ptoteraetrieallgr# 
|i« Titration of nickel(ll) and palXadi^im{IX) wit^ a dtaxSm 
to mter did- m% prawe: sweeisim^ «ii after 'mt^ .vO. mmUmmttm, 
it mm$ fee telptiit problew. lai^t be, 'ii® to the ad{a-|i©a of ^ 
ISt 
'Sm itraM®'* flm ©f-to gm m foi»*ti<sn ®f tlto pm* 
«ipiia^ ms la ttw mrlc m tte 
•gp«etrof4®t«®«%rie ' It is ppobabl®, 'Wm% '!»• ttee iife#©n«-«' 
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